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Coronavirus disease 2019 (COVID-19) has already raised serious concern globally as the number of confirmed or suspected cases have increased rapidly. Epidemiological studies reported that obesity is associated with a higher rate of mortality in patients with COVID-19. Yet, to our knowledge, there is no comprehensive systematic review and meta-analysis to assess the effects of obesity and mortality among patients with COVID-19. We, therefore, aimed to evaluate the effect of obesity, associated comorbidities, and other factors on the risk of death due to COVID-19. We did a systematic search on PubMed, EMBASE, Google Scholar, Web of Science, and Scopus between January 1, 2020, and August 30, 2020. We followed Cochrane Guidelines to find relevant articles, and two reviewers extracted data from retrieved articles. Disagreement during those stages was resolved by discussion with the main investigator. The random-effects model was used to calculate effect sizes. We included 17 articles with a total of 543,399 patients. Obesity was significantly associated with an increased risk of mortality among patients with COVID-19 (RRadjust: 1.42 (95%CI: 1.24–1.63, p < 0.001). The pooled risk ratio for class I, class II, and class III obesity were 1.27 (95%CI: 1.05–1.54, p = 0.01), 1.56 (95%CI: 1.11–2.19, p < 0.01), and 1.92 (95%CI: 1.50–2.47, p < 0.001), respectively). In subgroup analysis, the pooled risk ratio for the patients with stroke, CPOD, CKD, and diabetes were 1.80 (95%CI: 0.89–3.64, p = 0.10), 1.57 (95%CI: 1.57–1.91, p < 0.001), 1.34 (95%CI: 1.18–1.52, p < 0.001), and 1.19 (1.07–1.32, p = 0.001), respectively. However, patients with obesity who were more than 65 years had a higher risk of mortality (RR: 2.54; 95%CI: 1.62–3.67, p < 0.001). Our study showed that obesity was associated with an increased risk of death from COVID-19, particularly in patients aged more than 65 years. Physicians should aware of these risk factors when dealing with patients with COVID-19 and take early treatment intervention to reduce the mortality of COVID-19 patients.

Keywords: COVID-19, SARS-CoV-2, obesity, body mass index (BMI), mortality


INTRODUCTION


Rationale

The outbreak of coronavirus disease 2019 (COVID-19), caused by severe acute respiratory coronavirus 2 (SARS-CoV-2), has spread globally and created mounting concern (1). Healthcare organizations and providers are trying to find solutions to reduce the spread of disease and fatality rates. The rapid increase in the number of cases has created an unbearable burden on the healthcare system, especially in developing counties where healthcare systems are more fragile (2, 3). Early diagnosis of severe patients is essential to improve patient conditions and reduce mortality. Earlier classification of mild and severe COVID-19 patients could facilitate the proper utilization of limited resources (4). Multiple studies reported changes in several laboratory parameters [(e.g., the number of lymphocytes, C-reactive protein (CRP), interleukin-6 (IL-6), and erythrocyte sedimentation rates (ESR)] in the COVID-19 patients, but data are not sufficient to show their correlation according to severity and mortality (5, 6). Therefore, finding an appropriate risk factor is essential to classify mild and severe patients at an early stage.

Obesity is defined as abnormal fat accumulation and is a common, costly condition (7). According to the WHO report, obesity is classified into three groups based on body mass index (BMI). The prevalence of obesity has tripled since 1975 and is an established risk factor of other diseases such as diabetes, hypertension, heart disease, and cancers (8–10). Paradoxically, obesity has been shown to decrease mortality among patients diagnosed with pneumonia and ARDS (11–14). Recent epidemiological studies have shown obesity to be associated with both neutral and increased risk of mortality among patients diagnosed with COVID-19 (15, 16), but mechanisms underlying this are still unclear. Previous studies noted that the number of hospitalization and mechanical ventilation cases is higher in patients with obesity that can be associated with an increased rate of mortality (17, 18). Moreover, obesity is related to the downregulation of the inflammatory pathway, which leads to increase expression of inflammatory molecules, including interleukin-6 (IL-6). Age and elevated IL-6 were proclaimed as significant predictors of in-hospital mortality (19, 20).



Goal of Investigation

The objectives of the current comprehensive and rigorous meta-analysis were to investigate relevant epidemiological studies for evaluating the association between obesity and mortality of COVID-19 patients. The findings of this study could help healthcare providers to take preventive actions and use early treatment strategies for these high-risk groups.


Research Aims

- To determine whether obesity is associated with an increased rate of mortality among the patients diagnosed with COVID-19.

- To calculate the strength of association between class I, class II, and class III obesity and mortality of COVID-19 patients.

- To elucidate the association between associated factors (e.g., diabetes, CKD, COPD, smoking) and mortality of COVID-19 patients.





METHODS


Meta-Analysis Guidelines

The Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) was used to select potential study inclusion. Moreover, the Meta-analysis of Observational Studies in Epidemiology (MOOSE) guidelines were also considered for this study (21) (Supplementary Table 1).



Search Strategy

We did a compressive systematic search to collect all relevant articles that evaluated the effect of COVID-19 on patients in terms of obesity and mortality. Any article published in English was considered for inclusion; an article search strategy was developed to retrieve all articles between January 1 and August 30, 2020. Articles search were conducted in the most popular electronic databases such as Scopus, PubMed, EMBASE, and Web of Science. The following search terms were used to retrieve articles: “Obesity” OR “BMI,” OR “Overweight” AND “mortality related to COVID-19” OR “death related to COVID-19” (Supplementary Table 2). We removed all duplicate articles, and a final search for relevant articles was performed on the reference list of retrieved articles.



Selection Criteria

We developed a priori inclusion criteria and included articles of COVID-19 patients' mortality due to obesity, associated risk factors such as demographic factors, and comorbidities. Articles were included if they (a) were peer-reviewed, (b) were published in English, (c) were cohort or comparison design, (d) included patients with more than 20, (e) and reported effect size as odds ratio (OR), risk ratio (RR) or hazard ratio (HR). We excluded studies if they were published as a review or case series.



Study Selection

Two authors (MdI and TP) screened titles and abstracts from the search results. Predefined selection criteria were used to select relevant full-text articles during the screening process. Afterward, all full-text articles were evaluated carefully for inclusion and data extraction. The same two authors (MdI and TP), however, independently evaluated each potential article for inclusion. Any disagreement during those screening process was resolved by the main investigator (Y-CL).



Data Extraction

All the selected studies were then finally reviewed to extract potential information regarding obesity and mortality of patients with COVID-19 and associated risk factors. One author collected information about author name, publication years, study design, number of patients with COVID-19, number of alive patients and number of dead patients, percentage of mortality, risk factors, inclusion and exclusion criteria, and effect sizes.



Quality Assessment

The Quality In Prognosis Studies (QUIPS) tool was utilized to examine the risk of bias (RoB), which is recommended by the Cochrane Prognosis Methods group (22). The QUIPS tool has six evaluation domains that are used to evaluate validity and bias in studies of prognostic factors: (a) study participation, (b) study attrition, (c) prognostic factor measurement, (d) outcome measurement, (e) study confounding, and (f) statistical analysis and reporting (23). RoB is classified into three groups: low, moderate, and high risk. The Grading of Recommendations Assessment, Development and Evaluation (GRADE) approach was considered to assess the confidence in the estimate of effect. GRADE was utilized to determine the quality of evidence based on several factors such as risk of bias, inconsistency, imprecision, indirectness, and publication bias.



Statistical Analysis

The primary outcome was the mortality of patients with COVID-19 due to obesity, and secondary outcomes were increased risk of mortality among class I, class II, and class III obesity. In subgroup analyses, we also evaluated the risk of mortality associated with comorbidities, age, gender, and other factors. Risk ratios with 95%CIs were calculated from the HRs or ORs. We used a random-effects model to calculate the heterogeneity between studies. However, studies heterogeneity was assessed using Cochran Q statistics and inconsistency statistics (I2). We followed previous studies that considered heterogeneity as very low, low, medium, and high if I2 value 0~25%, 25–50%, 50~75%, and >75% (24, 25). The Forest plot was drawn to present effect size, and the funnel plot was drawn to present publication bias.




RESULTS


Study Selection

A total of 3,513 unique articles were retrieved after searching for electronic databases. Of those, 3,492 articles were excluded after reviewing their titles and abstracts because they have not fulfilled pre-specified selection criteria. Overall, 21 articles went to full-text review and were scrutinized for final inclusion. However, four studies were further excluded because they have been published in the form of a review. Finally, 17 articles met the inclusion criteria for meta-analysis (15, 16, 26–40). Figure 1 shows the overall study selection process.


[image: Figure 1]
FIGURE 1. Flow diagram of the study selection process.




Study Characteristics

Table 1 shows the clinical characteristics of the included studies. Of those, 16 studies had a retrospective cohort study design, and one study had a prospective design. Eleven studies used data from North American patients, four studies used data from European countries (France, Italy, and the UK), and one study used data from 47 countries. The range of male patients was 43.3–80.2%. All of the studies used demographics, clinical variables.


Table 1. Characteristics of the included studies assessing the risk of mortality of COVID-19 patients with obesity.

[image: Table 1]



Quality of Evidence

The QUIPS tool was used to evaluate the risk bias among the included studies. Thirteen studies were of low risk bias, and four studies were of moderate risk bias (Figure 2). The overall quality of evidence is strong in the meta-analysis. Supplementary Table 3 presents a summary of the GRADE evidence profile for our meta-analysis. For the increased rate of mortality among obese patients, the certainty was “low.”


[image: Figure 2]
FIGURE 2. Risk of bias according to the QUIPS tool.




Primary Outcome
 
Obesity and Mortality of Patients With COVID-19

Of the 17 studies considered in our meta-analysis, 16 studies reported a significantly increased risk of mortality among patients with COVID-19, and one study reported a decreased risk of mortality. All the studies adjusted their effect size with potential variables to reduce potential bias. Collectively, our meta-analysis suggested a significantly increased risk of mortality with obesity, with a pooled RR of 1.42 (95%CI: 1.24–1.63, p < 0.001) (Figure 3). The I2 statistics among the studies was 67.94%, indicating a moderate risk of heterogeneity.


[image: Figure 3]
FIGURE 3. Association between obesity and risk of mortality among COVID-19 patients.





Secondary Outcome
 
Types of Obesity and COVID-19 Mortality

We also pooled RR to evaluate the risk of mortality based on three types of obesity such as class I, class II, and class III obesity. Class III obesity was strongly associated with an increased risk of mortality, with a pooled RRadjust of 1.92 (95%CI: 1.50–2.47, p < 0.001). There was insignificant low heterogeneity among the studies (I2 = 31.99, Q = 5.88, tau2 = 0.02, p = 0.20) (Figure 4A). Class I and class II obesity also showed a strong association with an increased risk of mortality, with a pooled RRadjust of 1.27 (95%CI: 1.05–1.54, p = 0.01), and 1.56 (95%CI: 1.11–2.19, p < 0.01), respectively (Figures 4B,C). There was significant moderate heterogeneity among the studies for Class I (I2 = 60.00, Q = 5, tau2 = 0.03, p = 0.02) and higher heterogeneity among the studies were observed for class II (I2 = 80.34, Q = 25.43, tau2 = 0.12, p < 0.001).


[image: Figure 4]
FIGURE 4. Association between (A) Class III, (B) class II, (C) class I obesity and risk of mortality among COVID-19 patients.





Subgroup Analysis

Subgroup analyses are presented in Table 2. The 7 studies reported the risk of mortality among patients with obesity who were more than 65 years old. The pooled RRadjust was 2.54 (95%CI: 1.62–3.97, p < 0.001) and heterogeneity among the studies was (I2 = 89.33, Q = 56.24, tau2 = 0.24, p < 0.001). Furthermore, six studies evaluated the risk of COVID-19 mortality among male patients and showed a significantly higher risk (RRadjust: 1.38, 95%CI: 1.25–1.51, p < 0.001). There was a lower risk of heterogeneity among the studies (I2 = 9.57, Q = 5.53, tau2 = 0.001, p = 0.35).


Table 2. Subgroup analyses.

[image: Table 2]

We also evaluated the risk of mortality among obese COVID-19 patients with various comorbidity such as diabetes, hypertension, CKD, COPD, and stroke. The pooled RR for COVID-19 mortality among patients with diabetes was 1.19 (95%CI: 1.07–1.32, p = 0.001). However, the pooled RR among the patients with stroke, CKD, COPD, and hypertension were 1.80 (95%CI: 0.89–3.64, p = 0.10), 1.57 (95%CI: 1.57–1.91, p < 0.001), 1.34 (95%CI: 1.18–1.52, p < 0.001), and 1.07 (95%CI: 0.92–1.25, p = 0.35), respectively.



Risk of Bias

Figure 5A depicts the funnel plot that indicates no publication bias among the studies. Egger's regression test was used to evaluate the funnel asymmetry, which showed no publication bias (p < 0.05). Moreover, Figure 5B shows the funnel plot with missing studies imputed by the trim and fill method. There was no missing study to be filled in the plot, and the overall log risk ratio became 1.42 95%CI (1.24–1.63).


[image: Figure 5]
FIGURE 5. Funnel plots of meta-analysis before (A) and after (B) applying the fill and trim method.





DISCUSSION


 Main Findings

This rigorous meta-analysis of 17 studies showed that obesity is associated with an increased risk of mortality among patients with COVID-19, especially patients aged more than 65 years. Furthermore, class III obesity patients observed a greater risk of mortality compared to class I and class II obesity. The risk of mortality was varied in COVID-19 patients with various comorbidities. Our findings may help to categorized patients at different risk groups and to make potential early prevention and treatment strategies possible.



Comparison With Previous Studies

Our study findings are similar to those of two previous studies (41, 42). Hussain et al. (41) included 14 studies, but only 6 studies were used to assess the relationship between obesity and mortality in COVID-19. This study lacks statistical power in subgroup analyses and included no consideration of different types of obesity and risk of mortality of patients with COVID-19. Another study showed a positive relation, though lack of evidence because they included preprints (non-peer-reviewed articles), and there were no subgroup analyses (42).



Biological Plausibility

Several biological mechanisms have been reported to explain the association between obesity and increase the risk of mortality. First, it is reported that both ectopic fat and COVID-19 are responsible for upregulation of pro-inflammatory, angiotensin II (ATII), and prothrombotics. Patients with obesity observe a decreased level of inflammatory adipokines, adiponectin, which is liked to an increased rate of ATII (43, 44). Similarly, coronavirus reduces the activity of ACE2 inhibitor, which leads to increase ATII level (45, 46). Higher levels of ATII might contribute to the progression of lung injury among patients diagnosed with COVID-19 by triggering NADH/NADPH oxidase system (47) and promoting contraction and vasoconstriction (48). Furthermore, an increased expression of inflammatory molecules enhances the production of cytokines [e.g., tumor necrosis factor alpha (TNF-α) and IL-6] (49), which are associate with alveolar damage and an increased rate of mortality (50).



Public Health Implication

COVID-19 pandemic has created serious concern globally, and people are eagerly waiting for potential vaccines. There is no exact and effective treatment for this virus so far, and global morbidity and mortality thus increase day by day (51). COVID-19 shows a wide spectrum of symptoms; some patients recovered without complications. However, some patients affected by serious illness have needed to transfer to the ICU, require a prolonged hospital stay, and may even die (52). Elderly patients were more vulnerable in this disease because they have multiple diseases. A significant number of studies reported that elderly patients and patients with diabetes, stroke, CKD, and COPD are associated with bad outcomes (53, 54). Obesity, especially class 3 obesity, was associated with an increased rate of mortality among patients diagnosed with COVID-19. It is, however, not surprising because patients with obesity who had the H1N1 influenza virus also observed prolong hospitalization, mechanical ventilation, and death when it was calculated as an independent risk factor (55, 56).

Several population-based cohort studies reported that obesity is linked to increased comorbidity like diabetes, hypertension, and heart disease. However, the mortality rate among patients with obesity proportionally increased with BMI (57, 58). Moreover, obesity makes patients' conditions worse if patients develop infections by downregulating the inflammatory cascade. Hyperactivation of inflammatory pathways surge the level of cytokines, adiponectin, and leptin and distort both macro- and micro-vascular responses (59). Obesity is also associated with lung function impairment, which involves altering mechanics and airway resistance and decreasing gas exchange (60, 61). The findings of our study suggest that physicians should focus more on COVID-19 patients with obesity because this group of patients is at high risk of worse consequences. Moreover, our results highlight the need for vigilance, priority on testing, and an earlier start to treatment in obese patients with COVID-19. Previous studies also mentioned that obesity increased the rate of hospitalization, worsened patient conditions, and increased invasive mechanical ventilation in those diagnosed with COVID-19 (15, 62).



Strengths and Limitations

Our study has several strengths. First, this is the first comprehensive and rigorous meta-analysis that assessed the association between obesity and the risk of mortality among patients with COVID-19. This meta-analysis included 17 studies, and only peer-reviewed articles were included for calculating the magnitude of risk because preprint articles have lots of room for improvement. Second, the risk of bias is low, and heterogeneity among the study is moderate. However, several factors showed higher heterogeneity among the studies. Third, this meta-analysis also evaluated associated factors that can contribute to a high risk of mortality. Finally, only adjusted effect size was considered to calculate pooled RR, which indicates strong evidence with a low risk of bias. Our study has several limitations that need to be addressed. First, we could not compare risk among patients aged <65 due to data constraints. Second, pneumonia is a high-risk factor for mortality among COVID-19 patients because only one study reported about this issue. This study showed the association between COPD and the risk of mortality among patients with COVID-19. Third, our study did not show the difference in the rate of mortality among various races and locations; this could have added value to the present evidence.




CONCLUSION

We conducted a comprehensive systematic review and rigorous meta-analysis of studies reporting the risk of mortality among COVID-19 patients with obesity. Our study findings showed that obesity is associated with an increased risk of mortality among patients with COVID-19. Importantly, the risk of mortality was higher among class III obesity than class I and II obesity. Physicians should be aware of these risk factors and make a quick decision for intervention. Future studies are urgently needed to clarify the pathophysiological relationship between obesity and the risk of mortality among COVID-19 patients.
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The first Covid-19 patient was admitted to Montefiore Medical Center (MMC) on March 10, 2020. Soon thereafter there was a rapid and exponential surge of Covid-19 admissions to MMC that could have resulted in catastrophic consequences if MMC had been overwhelmed, as happened in Europe. To adjust to this crisis our institution, under the inspiring leadership of Dr. Philip Ozuah, President and CEO of Montefiore Medicine, adopted an “all hands on deck” approach, mobilizing our entire workforce to expand our units to accommodate the growing number of patients being admitted. Given that the internal medicine (IM) and ICU units are part of the department of medicine (DOM), the DOM was at the center of this mobilization. The DOM is the largest department at MMC and mobilizing it required careful planning, seamless teamwork, and strong leadership. To achieve that goal, we applied a framework that we designate the “3C framework,” denoting Coordination, Communication, and Collaboration. In this report we describe the many initiatives the Montefiore Einstein DOM implemented during the Covid-19 pandemic using the 3C framework. These included establishing the Medicine Covid-19 Taskforce to lead our efforts, starting a daily newsletter for up-to-date communications, rapidly expanding the ICU and IM units, converting most specialty inpatient consults to eConsults, coordinating research studies, and more. The goal of this report is to serve as a guide on how the 3C framework helped us organize, mobilize, and energize the department of medicine effectively and efficiently during this unprecedented crisis.

Keywords: COVID-19, department of medicine, pandemic, teamwork, leadership, telehealth, coordination, communication


INTRODUCTION

The first Covid-19 patient was admitted to the Montefiore Medical Center (MMC) intensive care unit (ICU) on March 10, 2020. Within 2 weeks, 345 Covid-19 patients were hospitalized at MMC (comprising 4 hospitals, Montefiore, Weiler, Children's Hospital, and Wakefield). As the rapid surge of Covid-19 admissions to MMC accelerated, predictive models were used to estimate the number of patients likely to be admitted in the coming days, and they all painted a grim picture. Three models (Montefiore Einstein Department of Epidemiology and Population Health model, New York City (NYC) Department of Health model, and Susceptible, Exposed, Infected, Resistant [SEIR] model) predicted that Montefiore would be overwhelmed with Covid-19 patients by early April, even after expanding bed capacity to its limits (Figure 1). This outcome could have resulted in catastrophic consequences, like the flooding of hospitals that was seen in Italy just a few weeks earlier (1, 2), where hospitals exhausted resources and personnel needed to care for the patients. To prevent this bioethical nightmare scenario (3) our institution, adopted an “all hands on deck” approach, mobilizing our entire workforce to expand our units to accommodate the growing number of patients being admitted. Given that the medical and ICU units are part of the department of medicine (DOM), the DOM was at the center of this mobilization.


[image: Figure 1]
FIGURE 1. Three predictive models generated on March 24, 2020 showing the expected exponential increase in daily Montefiore Medical Center census over the following 2 weeks.


With 15 divisions the Montefiore Einstein DOM is the largest department in our institution and mobilizing such a large department required careful planning, seamless teamwork, and strong leadership. To achieve that goal, we applied a framework for our efforts and initiatives during the crisis that we designate the “3C framework”, an abbreviation for Coordination, Communication, and Collaboration (Figure 2). In this report we describe the many initiatives the Montefiore Einstein DOM implemented during the Covid-19 pandemic using the 3C framework. For a summary of our initiatives within the 3C framework see Table 1. The goal of our report is not to summarize the MMC Department of Medicine's experience during Covid-19 (such a summary would be beyond the scope of this manuscript), but to serve as a guide on how the 3C framework helped us organize, mobilize, and energize the department of medicine effectively and efficiently during this unprecedented crisis.


[image: Figure 2]
FIGURE 2. The 3C framework consists of three elements: coordination between the department of medicine (DOM) divisions, ICU, Covid-19 units, residency training program, as well as other arms of the DOM. This was led by the Medicine Covid-19 Taskforce; Communication between all arms of the DOM was achieved via a daily newsletter, division chiefs meetings, online resources, and even social media; Collaboration with all arms of the institution, especially with Montefiore Medical Center administration and central command, was essential to ensure synergy and uniformity of efforts within the entire institution.



Table 1. List of Department of Medicine (DOM)-led initiatives in which the 3C framework was implemented.
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BACKGROUND: THE DEPARTMENT OF MEDICINE AT MONTEFIORE MEDICAL CENTER

The MHS includes 11 hospitals located in the Bronx, Westchester County, and the Hudson Valley in New York State. MMC comprises four MHS hospitals located in the Bronx and includes the Montefiore Hospital, Weiler Hospital, Children's Hospital at Montefiore, and Wakefield Hospital, which together have approximately 1,500 beds including 108 intensive care unit (ICU) and 30 intermediate care unit beds, 93,000 annual admissions, and more than 200 outpatient care sites. The current manuscript focuses on the implementation of the 3C framework by the DOM at the MMC.

The DOM is the largest department at MMC and includes 25 inpatient units, 3 medical and cardiac ICUs, and 754 beds, with approximately 47,000 discharges per year. The DOM comprises 15 divisions and has 1,293 providers (of them > 800 full time faculty). The DOM trains 429 residents and fellows in 3 residencies (Moses-Weiler IM residency training 168 residents, Wakefield IM residency training 77 residents, and Dermatology residency training 19 residents) and 15 fellowships (training a total of 165 fellows). Of note the Critical Care Division includes all 7 ICU's and 2 step-down units including the surgical ICU's.

The DOM is also the largest research department at Einstein and Montefiore with approximately $96 million in total grant money received, 150 grants, and 140 ongoing clinical trials (pre-Covid-19) in 2019.



THE CHALLENGES FACED BY THE MMC DEPARTMENT OF MEDICINE

Challenges faced by the Department of Medicine included: the need to rapidly deploy physician staffing to care for a rapidly expanding inpatient census, provide support for physicians newly deployed to the inpatient setting as well as non-IM physicians who were deployed, stay abreast of the rapidly expanding body of research on Covid-19 to develop and continuously update standardized care protocols, develop processes for the triage and appropriate care of patients being placed in expanded ICUs and non-traditional care spaces, develop and rapidly initiate Covid-19-related research, maintain real-time communication with all providers, and offer emotional and logistical support to physicians and physician assistants (PAs) who were delivering care in extremely challenging and distressing conditions. Residents were the primary providers of inpatient care during the epidemic. In addition to postponing their usual educational activities, all residents were also exposed to the unpredictability and grief associated with caring for Covid-19 patients, during a formative period in their careers.



COORDINATION, COMMUNICATION, AND COLLABORATION


Medicine Covid-19 Taskforce: The Key to Coordinating the DOM Efforts

To coordinate the deployment and activities of such a large workforce we established a unique task force to centralize and synchronize all DOM activities during the Covid-19 crisis. This task force, the Medicine Covid-19 Taskforce (MCT), was charged with seamless coordination and implementation of all initiatives and operations of the DOM. The MCT included 18 members representing all arms of the DOM (Table 2), and it convened every morning through a conference call. During these structured conference calls, every DOM leader and member of the MCT gave a detailed report updating all members on activities, challenges, and plans within their domain. At the end of each presentation we discussed what coordination and synchronization of efforts and resources were needed to achieve our goals and implement our plans and how to communicate these to the entire department. The most important coordination of efforts involved deployment of faculty and trainees. The regular updates and discussions at the MCT ensured that all new ICU and medicine units that were being built and opened overnight were always properly staffed with attendings and trainees.


Table 2. Members of the medicine covid-19 taskforce and their roles in coordinating DOM efforts and initiatives.
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Another example in which coordination was important was the development and dissemination of Covid-19 treatment protocols. We were able not only to ensure that all Covid-19 patients admitted to MMC were treated consistently, but also to implement new protocols very rapidly and in many cases much earlier than at other Medical Centers. Moreover, our uniform protocols allowed us to study in real time the impact of our treatment protocols on outcomes. As an example, analysis of Montefiore patient data showed that treatment with steroids was associated with reduced mortality only when the C-reactive protein (CRP) levels were >20 mg/dl, but when CRP was lower than 10 mg/dL steroid treatment was associated with increased mortality (4). This study that was performed in real time contributed to a modification of the protocol to incorporate these new data.

Our coordinated efforts through the MCT enabled us to coordinate many other initiatives. To name a few: (1) The production of critical educational video lectures to train physicians not usually working in the ICU setting; (2) Solicitation, receipt, and distribution of donated personal protective equipment (PPE), and other essential supplies such as pulse oximeters and electronic tablets; (3) Teaching of the medical students; (4) Continuation of essential procedures; (5) Conversion of most activities to telehealth and more.

The key to the 3C framework success was that it operated at all levels of the DOM, not only at the leadership level, that is, within the divisions, as well as at each Covid-19 unit. To facilitate the implementation of the 3C framework within the divisions, the MCT met with all division chiefs twice a week to update them on DOM deployment and other efforts. This ensured that all departmental and divisional efforts were coordinated, that there was no duplication of efforts, and, most importantly, that every issue was immediately addressed in real time. Division Chiefs then held conference calls with their faculty coordinating and communicating with them and receiving communication from their faculty and feedback that was then communicated back to the MCT. To ensure that the 3C framework reached the individual Covid-19 units the chiefs of the Critical Care (MNG) and Hospital Medicine (WS) divisions held regular virtual meetings with the attendings in the ICU's and Covid-19 IM units. Thus, the 3C framework was successful because it was delegated from the DOM leadership to Divisional leadership and to attending physicians at the Covid-19 unit level, and because it was bi-directional.

The chair of medicine (YT) and chiefs of Critical Care Medicine (MNG) and Hospital Medicine (WS) also held regular meetings with hospital administration, nursing leadership, and other departments to ensure seamless collaboration.



The DOM Covid-19 Daily Newsletter: The Key to our Communication

Transparency is essential for ensuring that members of the department have full trust in departmental leadership and are willing to do whatever is requested of them. This is especially true in times of crisis. Early on the decision was made that with very few exceptions everyone in the department would know what the leadership knew. Therefore, we created a DOM Covid-19 Daily Update, an electronic newsletter that was sent to all members of the department which updated them on everything that was happening—from our hospital Covid-19 statistics, to new protocols, to new relevant publications, and even to discounts by companies to healthcare workers. To ensure that the content was relevant we monitored the number of views of different items and focused on popular items. In addition, we gave the readers an e-mail address to offer suggestions, provide comments, or ask questions. The newsletter was highly successful; it was distributed to > 6,500 people with a daily open rate of up to 65%.



ICU Expansion

During the Covid-19 crisis our ICU beds at MMC expanded from about 100 ICU beds to 306. This rapid expansion necessitated coordination of deployment between the ICU leadership, residency directors, division chiefs, other departments, and the Montefiore Command Center (which oversaw all ICU deployments). Critical Care not only expanded its ICU bed capacity but also responded to cardiac arrests and rapid emergency calls that increased 5-fold (from an average of 7–8 per day pre-Covid-19 to 33 per day). The Chief of the Critical Care Division (MNG) led and supervised the ICU expansion. The expansion followed specific steps that included: (1) Identification of suitable space for an ICU that had enough room for patients in isolation, on ventilators, and with bedside monitoring (e.g., OR recovery unit); (2) Coordination with engineering to convert each unit into an ICU, including construction, terminal cleaning, and procuring equipment, especially ventilators; (3) Coordination with DOM leadership as well as other department leaders to organize deployment of faculty to the new units; (4) Coordination with the program directors and Montefiore Command Center to organize deployment of residents and fellows to the new units; (5) Coordination with nursing for the deployment of nurses to the new units; (6) Communication to the Emergency Department, Hospital Medicine division, and all providers about the establishment of a new ICU and which patients could be admitted or transferred to the new ICU; (7) Development of a Critical Care Command Center to provide 24/7 critical care expertise, remote monitoring of expanded ICU's, deployment of emergency personnel and equipment, point of care ultrasounds, and coordination of transfers of patients, resources and personnel between ICUs and between MMC campuses, and from outside hospitals; (8) Development of protocols and procedures for emergency responses like intubation and cardiopulmonary resuscitation to minimize aerosolization and infection risk during the pandemic; (9) Development of infection control measures in coordination with respiratory therapy and hospital epidemiology for high risk respiratory procedures in the hospital.



Expansion of Internal Medicine Units

At the same time as the ICU's were expanding the Internal Medicine (IM) general units were rapidly expanding, too, from approximately 700 beds to ~ 1,100 beds. To achieve this, space for the increased number of patients needed to be identified, and increased physician staffing needed to be mobilized. To provide the needed space, the Covid/Medicine service first expanded into virtually all inpatient spaces that do not traditionally accommodate Medicine patients including Neurology, Oncology and Surgical inpatient units. Next, many non-clinical spaces were rapidly renovated to accommodate inpatients including a large meeting space, unit day rooms, a cafeteria, and rehab gymnasiums. Finally, a large free-standing outpatient surgical center was converted into inpatient units. To provide physician staffing for the expanded service the DOM rapidly constructed novel 3-person inpatient care teams consisting of a Medicine attending, a Medicine resident and an “allied” (non-Medicine) resident. These teams could be constructed and deployed within 24 h of notification of a new staffing need. In addition, several non-Medicine services took over the care of Covid-19 patients including Neurology, Oncology and Pediatrics, and Family Medicine significantly increased their inpatient capacity.

In order to achieve this enormous expansion in a coordinated and organized way the Chief of the Division of Hospital Medicine (WS) implemented several key measures: (1) Leadership – with the exponential growth of the general medicine units a new divisional leadership structure was created appointing faculty to new leadership positions, such as director of the IM units at our outpatient facility; (2) Standards of care – Divisional leadership in consultation with specialists in different areas such as diabetes and coagulopathies, created uniform protocols for the treatment of Covid-19 patients, including an EPIC Covid-19 admission order set and note template; (3) Mentoring – several non-IM units (e.g., pediatrics, neurology) were converted into IM Covid-19 units that were staffed by the original department. Since the providers on these units did not have experience in adult hospital medicine and Covid-19 the Hospital Medicine division provided mentors that came daily and rounded with the providers on these units to help manage their service; (4) Triaging – the Division of Hospital Medicine developed criteria for transferring patients from acute Covid-19 units to post- acute areas (non-clinical areas converted into Covid-19 units). (5) Deployment of physician assistants (PAs) – PAs were essential on the IM Covid-19 units that did not have residents and the PA leadership at the Hospital Medicine division managed their deployment and training to take on new roles such as being on the code team.



Medicine Sub-specialty Inpatient Consults

The inpatient subspecialty consultation services had to resolve two main challenges: (1) Most consultants were deployed to ICU's or IM Covid-19 units and could not do inpatient consults; and (2) PPE was in short supply and consultants coming to do in-person consults would use a large amount of PPE. To resolve both issues the MCT initiated an eConsult service for all inpatient consultations except for a few that required procedures (Table 1).



Covid-19 Treatment Protocols and Education

One of the challenges our expansion created was that numerous providers with limited ICU or IM experience were deployed to ICU's and IM Covid-19 units. In order to ensure that they could perform their new roles well, we implemented two important initiatives: development and dissemination of detailed and uniform Covid-19 treatment protocols, and production and dissemination of educational Covid-19 video lectures. The Covid-19 treatment protocols were developed by experts in their fields together with the Hospital Medicine Division leadership and were based on the best available data. This approach resulted in very early adoption at Montefiore of life-saving Covid-19 protocols. To mention a few, the Montefiore steroid treatment protocol was rolled out and uniformly implemented on April 6 (4); our anti-coagulation protocol was rolled out on April 5; and the Montefiore subcutaneous (SQ) insulin diabetic ketoacidosis (DKA) protocol was rolled out on April 1. Some of these protocols were disseminated across the country (e.g., our DKA protocol was posted on the American Diabetes Association website and published in UpToDate) (5).

These protocols were easily accessible through an online portal and later through a free downloadable mobile application (MedProtocols, see below). In addition to making the protocols easily accessible from anywhere, any new protocols or modifications to existing protocols were communicated to every provider on the IM units through our daily newsletter, text messaging, and nightly briefs with the Chief of the division of Hospital Medicine. In addition, we converted our weekly Medicine Grand rounds to a virtual format, and held a special Covid-19 series that focused on Internal Medicine subspecialty manifestations of Covid-19.



Outpatient Deployment and Conversion to Telemedicine

Within 10 days of the first Covid-19 patient being admitted to MMC all but one outpatient practice were closed and many of their staff and providers deployed to Covid-19 units. However, MMC was able to continue most outpatient operations through a rapid conversion to telemedicine. The DOM implemented video visit platforms, and patients were called and instructed that their appointments would be done remotely. One of the challenges we faced in the Bronx was that many patients did not have the ability to do video visits (e.g., they did not have WiFi at home) and therefore only telephone visits were possible for them. The conversion of our outpatient practices to televisits required coordination and collaboration with the Faculty Practice Group, our call center, our Electronic Medical Record team, and our billing services in order to support billing for televisits. To ensure a smooth transition to televisits a DOM team trained and helped providers performing televisits.



Covid-19 Post-discharge Televisit Program

As large numbers of recovering Covid-19 patients began to be discharged home from Montefiore IM units, there was a need for follow-up care. Therefore, the DOM established a post-discharge follow-up program. Since most of our physicians were deployed we enlisted third year medical students to help with the program which included follow-up phone calls/video visits by physicians or medical students to address the following: (1) Ensure that patients were recovering; (2) For patients discharged home with pulse oximeters the oxygen saturation readings were evaluated; (3) If patients needed follow-up care with specialists, appointments were coordinated and scheduled; (4) Patients with financial and socio-economic challenges were assigned a care coordinator from the Montefiore Care Management Organization (the Montefiore accountable care organization) who contacted them to assist. These activities were coordinated with the Montefiore Primary Care group.



Infection Control and Prevention

Infection control procedures implemented at our institution included universal masking of patients and health care workers (6), appropriate PPE usage when caring for COVID-19 patients, conversion of in-person consults to telemedicine, universal PCR testing upon admission to the hospital, environmental disinfection, and education of staff via weekly lectures and the DOM newsletter. When we identified a suspected exposure, we activated an infection control team that performed the contact tracing and implemented isolation and quarantine measures (7). However, the DOM's infection control practices evolved over time in several ways: iterative approaches to PPE distribution were employed until all providers had easy access, and the infection control protocols were adjusted following changes in the CDC recommendations. To implement and disseminate these frequent protocol changes we used our 3C approach by coordinating the implementation of these changes through the MCT and communicating these changes to all providers through our various communication methods (see above). As a result of these efforts, resident sick calls returned to pre-COVID levels within weeks despite an ongoing rise in the number of COVID-19 patients hospitalized at our institution (8).



Mental Health Support

To address the stress and anxiety that the COVID-19 pandemic induced in healthcare workers the Psychiatry Department at Montefiore established several interventions. These included a support phone line, staff support centers, team support sessions, and more. For a review of these interventions see (9). An additional unique resource - the Montefiore Emotional Support Allies (MESA) – was also established, in which health care workers were individually assigned to a mental health professional (psychologist, psychiatrist, or social worker) who actively reached out to them and offered to help. The mental health professionals provided peer support and served as navigators to other emotional health resources. About 20% of those contacted opted for one or more peer support contacts; many finding them meaningfully helpful (Alpert, personal communication).”



Coordination of Research Studies

From the onset of the epidemic in NYC, clinical and laboratory investigator-initiated research studies aimed to better our understanding of Covid-19 and to improve the care of Covid-19 patients.


Clinical Trials

Performing clinical trials during an epidemic when an institution is overwhelmed with patients is challenging. Nevertheless, we decided that it was imperative that we participate in clinical trials aimed at finding new therapies for Covid-19. Our leadership received numerous requests for participation in clinical trials examining new treatments for Covid-19, and those had to be vetted by experts in the field. All clinical trial efforts were centralized and coordinated by the vice chair for research (MJK). In addition, the Albert Einstein College of Medicine established a committee of experts in different relevant fields that evaluated proposed trials to select those that were suitable for our institution. The criteria used to select trials that our institution joined were: (1) Convincing premise and rationale for the proposed study; (2) Rigorous prior research and preliminary data showing potential efficacy; (3) Feasibility of performing the study at Montefiore; (4) Adequate infrastructure and staff for rapid implementation. To meet the sheer demands of the pandemic and the urgency of launching new studies quickly, experienced clinical trials coordinators were supplemented with coordinators who volunteered their time when their outpatient studies were suspended. Data collection and entry were assigned to coordinators and volunteers who were based outside of the hospital because of health or infection control restrictions to allow for hospital-based coordinators to concentrate on enrollment and study procedures. With these criteria and strategies, we participated in eight randomized clinical trials during the pandemic: three Adaptive Covid-19 Treatment Trials (ACTT) of remdesivir; sarilumab trial; two leronlimab trials; convalescent plasma trial; an NHLBI-funded hydroxychloroquine trial; and a CDC surveillance study of healthcare workers. These studies helped establish the efficacy of remdesivir, the safety of convalescent plasma, and the lack of efficacy of hydroxychloroquine and sarilumab. The leronlimab trials are ongoing.



Retrospective Analysis of Our Covid-19 Cohort

More than 8,000 Covid-19 patients were admitted to MMC and the data collected during their hospitalization was critical to learning about Covid-19. Therefore, investigators and clinicians in the DOM designed protocols and obtained IRB approval for analyzing data collected from all Covid-19 patients cared for at MMC. As these research efforts intensified, it became clear that there was a need for a centralized review and approval process. A large number of retrospective studies were being done simultaneously by various groups within the DOM and it was possible that many of them could overlap. Therefore, we established a Research Committee on Covid-19 (RCC) to coordinate all retrospective research efforts and to evaluate each study for premise, importance, feasibility, appropriate expertise, and overlap with other studies. The RCC evaluated approximately 200 projects. To assist the RCC in its work we built an online portal to which every new project was uploaded providing all the necessary information for the RCC to evaluate the project. At the time of the writing of this manuscript, 23 research studies from the DOM at Montefiore have been published. They include studies that had a huge impact on our understanding of Covid-19 (10–16) and on treatment protocols for Covid-19 (4).



Other Studies

Non-Covid-related clinical research continued remotely and transitioned to video visits when possible. Some projects used electronic consent (e-consent) to facilitate continued recruitment into studies. DOM investigators submitted 35 Covid-19-related applications for funding and 11 were awarded to implement high-impact trials, pursue multicenter observational studies, support underserved patients with diabetes, and implement artificial intelligence and machine learning to predict respiratory failure in patients with Covid-19.




New Technology and Innovation

The epidemic created many challenges that required innovative solutions. The DOM director of innovation (SPJ) led our efforts to use technology to overcome challenges the epidemic created. Some challenges that required innovative technological solutions included: (1) Converting most outpatient visits to video visits; this was achieved through several new platforms for video visits; (2) Connecting patients with their families as families were not allowed to visit; this was achieved by providing dozens of electronic tablets (donated to the department) to our inpatient floors and fitting them onto carts; (3) Rapid dissemination and updating of our treatment protocols; this was achieved by creating (with a developer) a free downloadable mobile App (MedProtocols, available on the iOS and Android App Stores) that stores all the Montefiore Covid-19 protocols.



Recruiting Alumni Volunteers and Outreach for Donations

We contacted physician alumni of Einstein and Montefiore asking for volunteers to work in our hospitals during the pandemic. These efforts were highly successful with many alumni volunteering to come to the Bronx and work in our hospitals (Table 1). We also solicited donations through an Amazon page where we listed items needed (e.g., pulse oximeters for patients, etc). Through our newsletter and social media outreach we received numerous donations that not only helped us cope with shortages of these items but also gave a strong morale boost to our providers.



Community Outreach and Efforts to Raise the Morale of Our Frontline Providers

Faced with a disease that had no treatment and caring for large numbers of patients decompensating and dying, the stress and heartbreak felt by our frontline providers cannot be overstated (17). We alleviated this stress through constant communication between leadership and the frontline providers (see above). We also collaborated with the Department of Psychiatry that established a strong mental health support program for the frontline providers at Montefiore. These measures were helpful, but we felt that we needed to do more. Therefore, we reached out to our Bronx, Westchester, and Hudson Valley communities through social media, and requested displays of support for the frontline providers at Montefiore. The response of the community was overwhelming and heartening. Hundreds of e-mails, letters, photos, videos, and artwork, mostly created by children, were sent to us and were shared with our frontline providers, energizing them and boosting their morale during these terrible times. We also launched a social media campaign under the hashtag #MontefioreProud. #MontefioreProud gear was distributed to DOM providers and staff and were highly popular and had a significant positive impact on morale and camaraderie at our institution.




THE DEPARTMENT OF MEDICINE POST-COVID

As of the writing of this manuscript the positive Covid-19 testing rate has declined significantly in New York City and the epidemic seems to be contained. However, our work is not finished as we have to address two main remaining challenges: (1) preparing for additional Covid-19 surges; (2) treating patients who recovered from Covid-19 and continue to suffer from its long-term consequences.


Preparing for Additional Surges

During the first Covid-19 wave at our institution we created an online database where we stored the information about all our deployed physicians. We have since updated this database with information about all physicians who may need to be deployed and where. Our approach is similar to military reserve preparedness where our central command can deploy physicians very quickly using this online database. Plans are in place for ICU expansion, IM units' expansion, and converting all our units into Covid-19 units, and rapid initiation of clinical trials.



Treating Patients With Chronic Consequences of Covid-19

It is becoming evident that a large number of patients who survived Covid-19, especially those that were admitted to the ICU, suffer from long-term consequences of Covid-19 including chronic fatigue, dyspnea, foggy thinking, chronic anosmia, memory loss, depression, as well as cardiac, renal, pulmonary, and brain complications from the disease (18, 19). To address these issues the Montefiore DOM established a Covid Recovery (CORE) clinic where a multi-disciplinary team of clinicians are following patients who recovered from Covid-19. The CORE clinic will also serve as a research platform to study the long-term consequences of Covid-19, their causes, and how they can be prevented and treated.




LESSONS LEARNED

During a crisis such as the Covid-19 pandemic effective leadership can be described by the abbreviation A,B,C,D,E:

Available – the leadership team should always be available and responsive to all communications and requests coming from the frontlines.

Back – the providers at the frontlines should know and be constantly reassured that the leadership team always has their back and will support them with all resources available.

Clear – communications coming from the leadership team should be clear and consistent.

Determined – the leadership team should show determination and decisiveness, and decisions have to be made promptly without delay.

Example – the leadership team should lead by example.

The DOM leadership team, comprising the Medicine Covid-19 Taskforce (MCT) and our division chiefs adhered to these five principles: Our leadership team was available all the time and communicated with frontline providers continuously; we supported our frontline providers with all our resources, and when resources were insufficient (e.g., PPE) we solicited donations to acquire them; communications were clear, consistent, and timely; decisions were made promptly and unambiguously; and all members of our leadership team who did not have medical/age exemptions worked at the frontline together with our providers.

The first important lesson is that the 3C framework was effective, but only when applied at all levels of the organization and in a bi-directional way, from leadership to frontlines but also from frontlines to leadership (Figure 2).

One of the key components of the 3C framework was the establishment of the Medicine Covid-19 Taskforce (MCT). An important lesson learned is that the MCT had to be large to encompass all arms of the department. The MCT had 18 members and while that lengthened our meetings it was critical for coordinating such a large department.

The 3C framework enabled us not only to coordinate all arms of the DOM but also to quickly implement creative, out of the box, solutions to the new challenges we were facing such as switching inpatients consults to eConsults, or making all our protocols available through a free downloadable mobile App.

Finally, one of the most important lessons learned is that while the main focus was on deployment and expansion of our ICU's and IM units to accommodate the rapid inflow of Covid-19 patients, our work did not end with deployment only. We had to devote time and effort to research, education, outpatient care, donations, community outreach and much more, while at the same time expanding our capacity to care for Covid-19 inpatients. Here again the 3C framework was very helpful.



CONCLUSIONS

The Covid-19 pandemic caused the most serious public health crisis of this century. No Medical Center in the US had experience with such a large-scale epidemic, and therefore hospitals had to adapt to the new situation and the many challenges it created overnight. Making things even worse, the lack of preparedness by government agencies for such a large-scale pandemic resulted in shortages of PPE, delayed testing for infection, and lack of clear and consistent treatment guidelines (20). Our medical center, located in the Bronx, was at the epicenter of the epidemic when it first hit the US during the months of March to May. In order to mobilize the DOM to handle the exponential increase in the number of patients with Covid-19 being admitted to our units we implemented a teamwork strategy that we dubbed the 3C framework. Using this framework, we were able to adapt quickly to the new situation in a coordinated and synergistic way, doubling our medicine units, deploying physicians, creating uniform and up-to-date treatment protocols, creating educational materials on treating Covid-19 for our frontline providers, converting inpatient consults and all outpatient activities into telemedicine, performing clinical trials, innovating and reaching out to our community through a large social media campaign. The main lesson from our experience is that the key to confronting such a challenging and stressful situation as the Covid-19 pandemic is to work in a cohesive leadership team that applies that 3C framework and functions in a coordinated and synergistic fashion. We believe that the same 3C framework can be effective not only within an individual Medical Center but when responding to a public health crisis at the regional and national level (3, 21, 22).



DATA AVAILABILITY STATEMENT

The original contributions presented in the study are included in the article/supplementary material, further inquiries can be directed to the corresponding author/s.



ETHICS STATEMENT

Ethical review and approval were not required for the study since it did not involve human participants, in accordance with the local legislation and institutional requirements. Written informed consent was not required for the study since it did not involve human participants, in accordance with the national legislation and the institutional requirements.



AUTHOR CONTRIBUTIONS

YT: performed the work described in the manuscript for the Chair of Medicine, conceived the idea of the manuscript, and wrote the manuscript. MN: performed the work described in the manuscript for the Chief of Critical Care Medicine and wrote certain sections of the manuscript. MK: performed the work described in the manuscript for the Vice Chair of Medicine for Research and wrote certain sections of the manuscript. WS: performed the work described in the manuscript for the Chief of Hospital Medicine and wrote certain sections of the manuscript. EK: performed the work described in the manuscript for the Vice Chair for Faculty Affairs and wrote certain sections of the manuscript. GK: performed the work described in the manuscript for the Residency Program Director (Wakefield campus) and wrote certain sections of the manuscript. LS: performed the work described in the manuscript for the Residency Program Director (Moses-Weiler campuses) and wrote certain sections of the manuscript. SJ: performed the work described in the manuscript for the Department of Medicine Director of Innovation and wrote certain sections of the manuscript. EE: performed the work described in the manuscript for the Director of Medicine Faculty Practice and wrote certain sections of the manuscript. All authors contributed to the article and approved the submitted version.



ACKNOWLEDGMENTS

We wish to express our utmost gratitude to the tens of thousands of Montefiore Health System's health care providers, who worked selflessly, day and night, for many weeks, risking their lives and the welfare of their families, to care for Covid-19 patients. They all deserve our profound thanks and gratitude. These brave men and women saved thousands of lives and are the reason that MHS responded to the epidemic so effectively. Special thanks to the Montefiore-Einstein leadership, Drs. Philip Ozuah, Andrew Racine and Dean Gordon Tomaselli for their unwavering stewardship, for inspiring us, and serving as role models for all of us. We also wish to thank Dr. Silvie Colman, PhD and Dr. Mimi Kim, ScD for producing Figure 1 of the manuscript.



REFERENCES

 1. Zangrillo A, Beretta L, Silvani P, Colombo S, Scandroglio AM, Dell'Acqua A, et al. Fast reshaping of intensive care unit facilities in a large metropolitan hospital in Milan, Italy: facing the COVID-19 pandemic emergency. Crit Care Resusc. (2020) 22:91–4. 

 2. Ciceri F, Castagna A, Rovere-Querini P, De Cobelli F, Ruggeri A, Galli L, et al. Early predictors of clinical outcomes of COVID-19 outbreak in Milan, Italy. Clin Immunol. (2020) 217:108509. doi: 10.1016/j.clim.2020.108509

 3. Emanuel EJ, Persad G, Upshur R, Thome B, Parker M, Glickman A, et al. Fair allocation of scarce medical resources in the time of covid-19. N Engl J Med. (2020) 382:2049–55. doi: 10.1056/NEJMsb2005114

 4. Keller MJ, Kitsis EA, Arora S, Chen JT, Agarwal S, Ross MJ, et al. Effect of systemic glucocorticoids on mortality or mechanical ventilation in patients with covid-19. J Hosp Med. (2020) 15:489–93. doi: 10.12788/jhm.3497

 5. Wexler DJ, Hirsch IB, Mulder JE. Coronavirus disease 2019 (COVID-19): issues related to diabetes mellitus in adults. UpToDate. (2020).

 6. Richterman A, Meyerowitz EA, Cevik M. Hospital-acquired SARS-CoV-2 infection: lessons for public health. JAMA. (2020). doi: 10.1001/jama.2020.21399. [Epub ahead of print].

 7. Spitzer Sverd S, Gardner LE, Cabassa JA, Schneider M, Noone RH, Jahdi MH, et al. A Bronx tale: exposure, containment and care on inpatient psychiatry units during COVID-19. Gen Hosp Psychiatry. (2020). doi: 10.1016/j.genhosppsych.2020.07.010. [Epub ahead of print].

 8. Merken R, Kruger A, Bhardwaj G, Kajita GR, Shapiro LI. Internal medicine resident work absence during the COVID-19 pandemic at a large academic Medical Center in New York City. J Grad Med Educ. (2020) 12:682–5. doi: 10.4300/JGME-D-20-00657.1

 9. Bernstein CA, Bhattacharyya S, Adler S, Alpert JE. Staff emotional support at montefiore Medical Center during the covid-19 pandemic. Jt Comm J Qual Patient Saf. (2020) 47:185–9. doi: 10.1016/j.jcjq.2020.11.009

 10. Agarwal S, Schechter C, Southern W, Crandall JP, Tomer Y. Preadmission diabetes-specific risk factors for mortality in hospitalized patients with diabetes and coronavirus disease 2019. Diabetes Care. (2020) 43:2339–44. doi: 10.2337/dc20-1543

 11. Reyes Gil M, Barouqa M, Szymanski J, Gonzalez-Lugo JD, Rahman S, Billett HH. Assessment of lupus anticoagulant positivity in patients with coronavirus disease 2019 (COVID-19). JAMA Netw Open. (2020) 3:e2017539. doi: 10.1001/jamanetworkopen.2020.17539

 12. Palaiodimos L, Kokkinidis DG, Li W, Karamanis D, Ognibene J, Arora S, et al. Severe obesity, increasing age and male sex are independently associated with worse in-hospital outcomes, and higher in-hospital mortality, in a cohort of patients with COVID-19 in the Bronx, New York. Metabolism. (2020) 108:154262. doi: 10.1016/j.metabol.2020.154262

 13. Fisher M, Neugarten J, Bellin E, Yunes M, Stahl L, Johns TS, et al. AKI in hospitalized patients with and without covid-19: a comparison study. J Am Soc Nephrol. (2020) 31:2145–57. doi: 10.1681/ASN.2020040509

 14. Nori P, Cowman K, Chen V, Bartash R, Szymczak W, Madaline T, et al. Bacterial and fungal coinfections in COVID-19 patients hospitalized during the New York City pandemic surge. Infect Control Hosp Epidemiol. (2020) 42:1–5. doi: 10.1017/ice.2020.368

 15. Chand S, Kapoor S, Orsi D, Fazzari MJ, Tanner TG, Umeh GC, et al. COVID-19-associated critical illness-report of the first 300 patients admitted to intensive care units at a New York city Medical Center. J Intensive Care Med. (2020) 35:963–70. doi: 10.1177/0885066620946692

 16. Sourial MY, Sourial MH, Dalsan R, Graham J, Ross M, Chen W, et al. Urgent peritoneal dialysis in patients with covid-19 and acute kidney injury: a single-center experience in a time of crisis in the United States. Am J Kidney Dis. (2020) 76:401–6. doi: 10.1053/j.ajkd.2020.06.001

 17. Cunningham CO, Diaz C, Slawek DE. COVID-19: the worst days of our careers. Ann Intern Med. (2020) 172:764–5. doi: 10.7326/M20-1715

 18. Carfi A, Bernabei R, Landi F, Gemelli against C-P-ACSG. Persistent symptoms in patients after acute COVID-19. JAMA. (2020) 324:603–5. doi: 10.1001/jama.2020.12603

 19. Li Z, Zheng C, Duan C, Zhang Y, Li Q, Dou Z, et al. Rehabilitation needs of the first cohort of post-acute COVID-19 patients in Hubei, China. Eur J Phys Rehabil Med. (2020) 56:339–44. doi: 10.23736/S1973-9087.20.06298-X

 20. Shapiro LI, Kajita GR, Arnsten JH, Tomer Y. Toward better preparedness for the next pandemic. J Clin Invest. (2020) 130:4543–45. doi: 10.1172/JCI140296

 21. Schuchat A, Team CC-R. Public Health Response to the Initiation and Spread of Pandemic COVID-19 in the United States, February 24–April 21, 2020. MMWR Morb Mortal Wkly Rep. (2020) 69:551–6. doi: 10.15585/mmwr.mm6918e2

 22. Haffajee RL, Mello MM. Thinking Globally, Acting Locally—The U.S. Response to Covid-19. N Engl J Med. (2020) 382:e75. doi: 10.1056/NEJMp2006740

Conflict of Interest: YT was previously (1/2015 – 6/2017) the PI on a basic research project jointly funded by the Juvenile Diabetes Research Foundation and Pfizer that is unrelated to the current manuscript. YT has two patent applications. (PCT/US2016/067775 & US provisional No: 61/883,062) that are not related to the current manuscript.

The remaining authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Copyright © 2021 Tomer, Ng Gong, Keller, Southern, Kitsis, Kajita, Shapiro, Jariwala and Epstein. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.












	
	ORIGINAL RESEARCH
published: 19 March 2021
doi: 10.3389/fmed.2021.622541






[image: image2]

Patient Provider Continuity and Prostate Specific Antigen Testing: Impact of Continuity on Receipt of a Non-recommended Test

Arch G. Mainous III1,2*, Benjamin J. Rooks1, Elvira S. Mercado1 and Peter J. Carek1


1Department of Community Health and Family Medicine, University of Florida, Gainesville, FL, United States

2Department of Health Services Research Management and Policy, University of Florida, Gainesville, FL, United States

Edited by:
Sophie A. Lelièvre, Purdue University, United States

Reviewed by:
Eric Matheson, Medical University of South Carolina, United States
 Benjamin Bryden, Sea Mar Community Health Centers, United States

*Correspondence: Arch G. Mainous III, arch.mainous@ufl.edu

Specialty section: This article was submitted to Family Medicine and Primary Care, a section of the journal Frontiers in Medicine

Received: 28 October 2020
 Accepted: 23 February 2021
 Published: 19 March 2021

Citation: Mainous AG III, Rooks BJ, Mercado ES and Carek PJ (2021) Patient Provider Continuity and Prostate Specific Antigen Testing: Impact of Continuity on Receipt of a Non-recommended Test. Front. Med. 8:622541. doi: 10.3389/fmed.2021.622541



Background: Continuity of care with a regular physician has been associated with treatment adherence but it is unclear if continuity of care may lead to inappropriate treatments. We assessed the relationship between the receipt of prostate-specific antigen (PSA) screening, a non-recommended test, and having continuity with a single personal doctor.

Methods: We analyzed the 2016 and 2018 Behavioral Risk Factor Surveillance System (BRFSS). Responses from men aged 40 and older with no symptoms or family history of prostate cancer were analyzed (unweighted n = 232,548, representing 36,919,766 individuals). Continuity with one doctor was analyzed in relation to discussions of advantages and disadvantages of PSA tests, provider recommendation to receive a test and receipt of a PSA test.

Results: 39.5% of men received PSA screening during the time that the test was not recommended. Having a single personal doctor was associated with discussion of both advantages (53.3 vs. 29.7%, p < 0.001) and disadvantages (24.2 vs. 13.5%, p < 0.001) of PSA tests but also a recommendation to receive a PSA test (45.3 vs. 29.3%, p < 0.001). The adjusted odds of receiving a PSA test was higher among those with a single personal doctor compared to those without (OR 2.31; 95% CI, 2.17–2.46).

Conclusion: In a nationally representative sample during the time when PSA screening was not recommended by the US Preventive Services Taskforce, having a single personal doctor was associated with both recommendations for the test and receipt of the test. These findings emphasize the importance of the patient physician relationship and the need for evidence-based care.

Keywords: continuity, prostate, value, trust, patient–doctor relationship


INTRODUCTION

Interpersonal continuity of care is the ongoing relationship between a patient and an individual physician. This patient physician dyad and the concomitant patient-physician relationship is a hallmark of primary care. There is evidence that having a regular physician is associated with decreased hospital admissions, emergency department visits and mortality risk (1–4).

The continuity between a patient and a physician is assumed to increase trust in the physician. This trust in the physician should therefore yield greater treatment adherence to treatments suggested by the physician. Several studies have indicated that having higher continuity is associated with greater treatment adherence in terms of medication use (5–7). There is even some evidence that continuity with a regular physician is associated with receipt of preventive services (8, 9).

Most studies focusing on continuity between a patient and a physician have centered on the receipt of needed preventive services and appropriate treatment adherence. What is unclear is an understanding of whether continuity has an impact on the receipt of low value or not universally recommended services. Low value testing is not benign and can have substantial negative impacts (10).

While differing recommendations were present based upon the specific organization, prostate specific antigen (PSA) testing was recommended by the USPSTF in 2012 as a level D, or a test that the task force recommends against (11). They concluded that there is moderate or high certainty that the test has no net benefit or that the harms outweigh the benefits. It remained as a level D recommendation until May, 2018 when it was reclassified as a C or one that is selectively offered based on professional judgement and patient preferences (12). Consequently, from 2012 until May, 2018, a PSA was a test that was recommended against by the USPSTF. Some data indicate that although prostate cancer screening significantly declined after the 2012 USPSTF guideline discouraging PSA-based screening a significant proportion of men continued to be screened (13).

The purpose of this study is to examine whether having a single personal doctor is associated with a recommendation for a test that is discouraged by the USPSTF and the receipt of such a test. Consequently, we undertook an investigation of a nationally representative survey of adult males aged 40 and older in the US to examine receipt of a PSA test.



METHODS

We analyzed the Behavioral Risk Factor Surveillance System (BRFSS) for 2016 and the first 4 months of 2018 (January–April). This time frame was chosen because it was far enough out from the last change in the USPSTF recommendations on prostate cancer screening in 2012 to ensure wide dissemination among physicians and we do not include any responses after the next change in the recommendations in May, 2018. Thus, during the time frame under study, the recommendation was a level D. The BRFSS is a nationally representative phone survey which includes both a core set of questions and optional modules that can be selected by each state or territory. Variables used in this study were obtained from the core modules of the combined landline and call phone data sets, which were sent to all 50 states, the District of Columbia, Guam, and Puerto Rico. The cohort for this study included men aged 40 and older who did not have a family history and were not symptomatic for prostate cancer so that the test was consistent with screening not case-finding.


Prostate Specific Antigen Test

The respondents were asked if they had ever received a PSA test. Because the question was phrased as having ever received a PSA test, we classified individuals as a YES on this variable to individuals who reported that their most recent test was within the past 3 years for those queried in 2016 and past 5 years for those queried in 2018, thereby making the test within the timeframe of the level D recommendation.



Having a Single Personal Doctor

The question on a regular source of care was asked “Do you have one person you think of as your personal doctor or health care provider?”



Advice and Recommendation From Health Care Providers on PSA Test

Several questions were asked about advice and recommendations related to PSA testing. The respondents were asked (a) whether a doctor, nurse, or other health professional ever talked with them about the advantages of the PSA test, (b) whether they talked with them about the disadvantages of the PSA test, and (c) whether a health professional ever recommended that they have a PSA test.



Covariates

We also included information on participant race/ethnicity, health insurance status, income, age, education, and location in the USA. Participants were classified into one of four regions in the US based off designations made by the US Census Bureau (14).



Analysis

All analyses were conducted in R version 3.6.3, and the complex survey design of the BRFSS survey was taken into account using the survey package to allow us to make population estimates of the US state and territorial population.

Chi-square tests were computed to assess potential differences in demographics and advice and recommendations for PSA tests and having a single personal doctor between those who received a PSA test and those who did not. Chi-square tests were also computed to assess differences in advice and recommendations concerning PSA testing between those who had one regular doctor and those who don't. Finally, the relationship between having a single personal doctor and receipt of a non-recommended PSA test while controlling for the potential confounding variables of race/ethnicity, health insurance status, education, income, and region in the USA was determined using multiple logistic regression.




RESULTS

Of the 232,548 men surveyed in our cohort (representing 36,919,766 individuals), 39.5% of them indicated they received a PSA test during a time frame where the USPSTF recommended the procedure as a level D. Table 1 shows differences between those who did and did not receive a PSA test. Those who received PSA tests tended to be older, white, more educated, and married/cohabitating with a partner. The proportion of men who discussed either the advantages or disadvantages of PSA screening were substantially higher among those who received a PSA screening than those who did not, and discussing the advantages of the screening were twice as common as discussing the disadvantages. Similarly, the proportion of participants who reported receiving a PSA test reported that a doctor recommended they receive a PSA test at a much higher rate than those who did not receive a PSA test.


Table 1. Characteristics of men who did and did not receive PSA screening.
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The results of Chi-square tests of independence between patients who have a single personal doctor and whether they discussed and advantages and disadvantages of PSA testing or were recommended PSA testing are shown in Table 2. Discussion of the merits of a PSA test and receiving a recommendation for a PSA test were both higher among those who reported having a single personal doctor.


Table 2. Discussion of PSA screening by continuity of care.
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The results of a logistic regression analysis on the association between having a single doctor and receiving a PSA test indicates a significant relationship even after controlling for potential confounding variables. The odds of receiving a PSA test is 2.90 (95% CI: 2.74–3.06) times higher among those with a single personal doctor than those who do not report having a single doctor. After adjustment, the odds of receiving a PSA test is 2.31 (95% CI: 2.17–2.46) times higher.



DISCUSSION

This study demonstrated that patients who received a non-recommended, low value preventive service (PSA testing) was strongly linked to patients having one person they think of as their personal doctor or health care provider. As noted previously, higher interpersonal continuity is associated with several factors associated with high quality of care, such as greater medication adherence and receipt of preventive services. Further, past research has shown that physician recommendations directly influences patient behavior and perceptions of risk (15, 16). This study extends the previous literature by examining recommendations and receipt of a test consistent with low quality of care and interpersonal continuity.

The finding that nearly 40% of patients received this level D recommendation test and the test was recommended by a large number of patients' regular physicians and health care providers is worrisome. A large number of patients are being tested inappropriately and a large number of physicians and health care providers are recommending a test whose results do not benefit and, in actuality, may harm these patients. In this instance, having a regular doctor appears to be associated with low value care that may lead to harmful additional testing and treatment.

The physicians ordering the test may have specific reasons for their recommendation and ordering of a low value test. One reason may be that they were unfamiliar with the USPSTF recommendations. However, our study design examined tests that were received during the time the PSA test was a level D and we limited the assessment of responses to a time frame that was at least 4 years after the recommendation was initially disseminated suggesting that the recommendation had been present in the community for a substantial amount of time. Other reasons for deviating from USPTF guideline may include personal reasons for deviating from guidelines, disagreement with guidelines and using other recommended guideline (such as the American Urological Association) in decision making. Between 2016 and 2018, the time of this study, the American Urological Association recommended no routine screening for men aged 40–54 but encouraged shared discussion between patients and physicians for men 55–69, advice not completely consistent with the USPSTF (17). Agreement with guidelines and behavior has been shown for recommended tests as well. Physician disagreement with guidelines has also been shown to be associated with the low level of screening for abnormal glucose, a USPSTF level B recommendation (18, 19).

The trust placed in a physician or other health care provider is paramount to a patient's decision-making regarding testing such as PSA. Patients will comply with recommendations from a physician. Our findings reinforce the importance of evidence-based guidelines in care. Evidence-based guidelines and standardization of practices are meant to minimize ordering of non-recommended testing. A variety of strategies have been used to try and minimize low value care. The case of imaging for low back pain provides some lessons (10, 20). For example, a best practice advisory or electronic medical record (EMR) alert is presented when a physician or other health care provider is attempting to order the test in question (21). Another possible strategy would be to restrict order placement within a health system without directly acknowledging the test is non-recommended.

An additional point that needs to be made is that these results have some implications for health equity. Even though these are low value, non-recommended tests, they are more likely to be recommended to White, high-income patients. This seems consistent with this patient population more likely to receive medical tests. The primary point here is that they are also more likely to receive inappropriate tests. Which has implications for both the distribution of healthcare resources but also the importance of evidence based medicine.

Several limitations to this study are present. Although we attempted to limit the length of time that respondents needed to remember to discuss the test, there still may have been somes recall bias. A second limitation is that we classified individuals who reported having more than one doctor as not having a regular doctor. It is possible that one physician among several seen by the patient may have had a strong continuous relationship with the patient. Third, we do not know the motivation or the knowledge base of the providers who recommended the tests. Fourth, it is possible that the patients suffer from hypochondriasis and pressured the physicians to order the test. This is possible but the prevalence of hypochondriasis is ~5% and so this may have played a role but the prevalence is so low that it cannot explain the primary findings.

In conclusion, the results do not suggest that interpersonal continuity with one regular doctor is not important. Quite the contrary, these results reinforce the power of that relationship but the results also point to the impact, in a negative way, if the regular doctor does not follow evidence-based guideline consistent care. The patient physician relationship and trust in one's physician is critical in providing care but the concomitant responsibility that falls to physicians is to provide the best high quality care.
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Growing concerns about the safety of long-term opioid therapy and its uncertain efficacy for non-cancer pain have led to relatively rapid opioid deprescribing in chronic pain patients who have been taking opioid for years. To date, empirically supported processes for safe and effective opioid tapering are lacking. Opioid tapering programs have shown high rates of dropouts and increases in patient distress and suicidal ideation. Therefore, safe strategies for opioid deprescribing that are more likely to succeed are urgently needed. In response to this demand, the EMPOWER study has been launched to examine the effectiveness of behavioral medicine strategies within the context of patient-centered opioid tapering in outpatient settings (https://empower.stanford.edu/). The EMPOWER protocol requires an efficient process for ensuring that collaborative opioid tapering would be offered to the most appropriate patients while identifying patients who should be offered alternate treatment pathways. As a first step, clinicians need a screening tool to identify patients with Opioid Use Disorder (OUD) and to assess for OUD severity. Because such a tool is not available, the study team composed of eight chronic pain and/or addiction experts has extended a validated screening instrument to develop a brief and novel consensus screening tool to identify OUD and assess for OUD severity for treatment stratification. Our screening tool has the potential to assist busy outpatient clinicians to assess OUD among patients receiving long-term opioid therapy for chronic pain.

Keywords: screening tool, opioid use disorder, long-term opioid use, opioid deprescribing, consensus protocol

Growing concerns about adverse effects and potential harms associated with long-term opioid use combined with lack of effectiveness data (1–3) have led national and state organizations to recommend reducing initiation of opioid medications for chronic pain (4, 5), and in some cases to impose mandated tapering (6, 7). To date, empirically supported processes for effective outpatient opioid tapering are lacking, potentially contributing to high rates of patient attrition (~ 53.3%) (8, 9) and seeking other sources of opioids (10). While the literature remains nascent, a pilot study has demonstrated that prescribing physicians can help patients reduce opioid dose by about 50%, without an increase in pain intensity, by using a slow and individualized tapering method at outpatient settings (11). Intensive interdisciplinary programs (12) may be appropriate to reduce opioid medications for patients who have more medical or psychiatric complexity, although access to these programs is notably limited. Furthermore, clinical practice guidelines recommend that prescribing physicians routinely assess patients on long-term opioid therapy for opioid use disorder (OUD) (4). According to the Diagnostic and Statistical Manual of Mental Disorders (DSM)-5, OUD is defined as a cluster of cognitive, behavioral, and physiological symptoms indicating that the individual continues using the substance despite significant substance-related problems (13) and exists on a continuum of severity (mild, moderate, and severe) (13). For patients with a diagnosis of OUD, particularly moderate-severe OUD, medication for addiction treatment (MAT) is recommended rather than opioid tapering (14, 15). Therefore, deprescribing approaches need to be tailored to an individual patient to optimize the likelihood of successful reduction.

One challenge in assessing OUD and its severity is that the American Psychiatric Association's DSM has modified various diagnostic terms over the years to define the spectrum of problematic opioid use. Historically, DSM-III (16) and DSM-IV (17) used two distinct diagnostic categories to describe problematic opioid use: abuse and dependence. The DSM-IV diagnostic term of abuse is defined by “a maladaptive pattern of substance use manifested by recurrent and significant adverse consequences related to the repeated use of substances,” and the definition of dependence is the same as that of OUD in DSM-5 (13). In contrast to the diagnoses of abuse and dependence in the DSM-IV, the DSM-5 has adopted a dimensional approach (18) in which OUD is now diagnosed along a continuum of mild, moderate and severe. This change requires clinicians to understand both the current and previous diagnostic classification systems as well as the degree of concordance between the two systems because cumulative data for evidence-based addiction treatment have been derived from the previous systems (19, 20) and new treatment studies and recommendations use the current version of DSM. Studies show that patients with DSM-5 moderate or severe OUD have a high degree of concordance with DSM-IV opioid dependence. Specifically, DSM-5 moderate to severe OUD yields 99% sensitivity and 99% positive predictive value (PPV) for DSM-IV opioid dependence (21). In contrast, only 18% of patients with mild OUD meet criteria for DSM-IV opioid dependence (21). As such, clinicians using a binary diagnostic approach (yes vs. no) for OUD will be limited in offering optimal treatments for diverse patients on long-term opioid therapy. Therefore, accurate and scalable systems to identify OUD and assess for OUD severity are critical for treatment stratification, but no such system or screening tool is currently available (22).


DEVELOPMENT OF THE EMPOWER STUDY EXPERT CONSENSUS PROTOCOL FOR OUD SCREENING

The EMPOWER study team first searched for a screening tool to identify OUD by severity categories when preparing to launch a study to investigate the effectiveness of behavioral medicine strategies within the context of patient-centered opioid tapering in outpatient settings (23). Our search yielded several self-report instruments that were validated and widely used to assess prescription opioid misuse and aberrant drug-taking behaviors such as the Current Opioid Misuse Measure (24), Pain Medication Questionnaire (25), and Prescription Opioid Misuse Index (26). There are also self-reports to screen for opioid abuse or dependence such as the NIDA-modified ASSIST (27), Drug Abuse Screening Test (28), Prescription Opioid Abuse Checklist (29), Prescription Drug Use Questionnaire (30), Addiction Behavior Checklist (31), and Rapid Opioid Dependence Screen (32). These existing tools intended for use in patients receiving long-term opioid therapy for chronic pain aim to identify opioid aberrant medication-related behavior, misuse, abuse, or dependence and either suffer from intolerably low sensitivity or are too lengthy for practical use in primary care settings with high patient volumes (33, 34). More importantly, these tools do not provide OUD severity for treatment stratification. After determining the lack of existing suitable tools, the EMPOWER study team decided to develop an efficient and scalable tool to assess OUD severity and identify the most appropriate care pathway.

When launching the EMPOWER study, the study team recognized that opioid tapering is not right for everyone. Patients with moderate or severe symptoms of OUD may be ill-suited to outpatient tapering and require different care pathways (14, 15). To identify OUD and assess OUD severity, the study team identified two candidate tools: the Tobacco, Alcohol, Prescription Medication, and Other Substance use (TAPS-1 and 2) (35) and DSM-5 OUD criteria (13). The TAPS-1 and−2 were developed to screen for a problematic use of alcohol, tobacco, and other substances in patients visiting primary care clinics. The TAPS uses a two-step screening process (35). In the first step, the four-item TAPS-1 is administered to all patients and screens for the use of four substance types in the past 12 months. Then, the appropriate items on TAPS-2 assessing the use of each substance in the past 3 months are administered to those who endorse other than “never” response on the TAPS-1 items. The TAPS has acceptable sensitivity (>0.70) and specificity (>0.85) when screening for problematic use of tobacco, alcohol and marijuana, but unacceptably low sensitivity (0.48) when screening for OUD specific to prescription opioid use (35). Alternatively, clinicians may use the 11 criteria for OUD defined by the DSM-5 OUD (13). Yet, the DSM-5 criteria are rarely used to assess OUD (36) because it is not practical to conduct the clinical interview for every patient on long-term opioid therapy in a busy clinic.



THE EMPOWER CONSENSUS PROTOCOL FOR OUD SCREENING AND TREATMENT STRATIFICATION

The EMPOWER study team composed of eight chronic pain and/or addiction experts developed a novel consensus protocol to identify OUD and assess for OUD severity in patients taking long-term prescription opioids for chronic pain. The study team modified the two-step process used in the TAPS. To increase sensitivity, the team, in collaboration with the authors of TAPS (35), decided to use all three opioid items in the TAPS-2 as initial screening items, instead of using the TAPS-1. Next, to optimize specificity and assess for OUD severity, the DSM-5 OUD criteria were used in the form of a checklist. Therefore, the EMPOWER consensus protocol for screening and distinguishing severity of OUD includes (Table 1): (Step 1) all three opioid items from the TAPS-2 and (Step 2) the DSM-5 Criteria Checklist for OUD to (Step 3) stratify the severity of OUD. Step 1 can be self-administered in a paper format to all patients on opioid therapy. Based on patients' responses on Step 1, a clinician completes the checklist during the in-person clinical interview only with those endorsing any of the 3 screening items (Step 2).


Table 1. The EMPOWER OUD screening protocol.
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The opioid-prescribing clinician has historical knowledge of the opioid and other drug taking behavior of their patients; this, combined with the medical record and prescription drug monitoring databases, can serve as collateral information in determining a diagnosis and its corresponding severity. Clinicians are reminded of the caveat for tolerance and withdrawal symptoms in Table 1, Step 2. These two underlined items are not considered criteria for OUD when opioids are taken as prescribed; rather, tolerance and withdrawal symptoms are indices of expected normal physiologic adaptation to persistent opioid use, which is distinct from addiction or opioid use disorder.



STRENGTH AND LIMITATIONS OF THE EMPOWER STUDY EXPERT CONSENSUS PROTOCOL

In the absence of existing validated methods, we provide our consensus screening protocol in response to the urgent societal need for such tools so that (a) clinicians may offer appropriate treatments to a heterogeneous patient population receiving long-term opioid therapy for chronic pain (Table 1, Step 3), and (b) researchers can study characteristics and treatment outcomes of patients with appropriate opioid use and across the spectrum of OUD severity. Our screening protocol can also facilitate efficient evaluation of eligibility for our multi-site pragmatic study of patient-centered opioid tapering (23). We are currently investigating the validity and reliability of administrating our protocol in an electronic format using an open-source learning healthcare system (https://choir.stanford.edu/). Additionally, we will examine data for patients who are screened as having no or mild OUD severity using our two-step protocol and will characterize their opioid taper and pain reduction outcomes.

Achieving optimal results for prescription opioid tapering requires careful assessment of patients and their opioid-taking behaviors because such assessment ensures that effective individualized opioid tapering or opioid addiction treatments are delivered to patients according to their individual needs. The EMPOWER study team found a gap in existing approaches for practical, individualized opioid deprescribing due to the lack of a brief tool to identify OUD and stratify severity for patients with chronic pain receiving long-term opioid therapy. Our study team has developed a streamlined consensus protocol to identify OUD and assess for OUD severity for clinical and research use.
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Background: In 2010, Sweden opened up for establishment of privately owned primary health care providers, as part of a national Free Choice in Primary Health Care reform. The reform has been highly debated, and evidence on its effects is scarce. The present study therefore sought to evaluate whether the reform have impacted on primary health care service performance.

Methods: This ecological register-based study used a natural experimental approach through an interrupted time series design. Data comprised the total adult population of the 21 counties of Sweden 2001–2009 (pre-intervention period) and 2010–2016 (post-intervention period). Hospitalizations and emergency department visits for ambulatory care sensitive conditions (ACSC) were used as indicators of primary health care performance. Segmented regression analysis was used to assess the effects of the reform, in Sweden as a whole, as well as compared between counties grouped by (i) change in private provision pre- to post reform; (ii) the timing of the implementation; and (iii) sustained presence of private providers both pre- and post-reform.

Results: The results suggest that, following the introduction of the reform in Sweden as a whole, the trends in total hospitalizations rates were slowed down by 1.0% albeit acute emergency visits increased 1.1% more rapidly after the introduction of the reform. However, we found no evidence of more beneficial effects in counties where the reform had been implemented more ambitiously, specifically those with a larger increase in private primary care providers, or where the reform was introduced early and thus had longer time effects to emerge. Lastly, counties with a sustained high presence of private primary care providers displayed the least favorable development when it comes to ACSC.

Conclusion: Taken together, the present study does not support that the Swedish Free Choice reform has improved performance of the primary care delivery system in Sweden, and suggests that high degree of private provision may involve worse performance and higher care burden for specialized health care. Further evaluations of the consequences of the reform are dire needed to provide a comprehensive picture of its intended and unintended impact on health care provision, delivery and results.

Keywords: health system reform, ambulatory care sensitive conditions, natural experiment, interrupted time series analysis, Sweden


BACKGROUND

The Swedish health care system has historically been predominantly public, managed and provided by the 21 county councils, but has since the 1990s gradually increased its market-orientation, particularly within primary health care (1). In 2007–2009, a few counties introduced primary care choice models for patients and opened up the market for new establishment of private primary health care providers. On January 1st 2010, Sweden opened up for the establishment of privately owned primary health care (PHC) providers, as part of a national Free Choice in PHC (FCPHC) reform. The reform was implemented nationally in conjunction with a Health Care Guarantee law ensuring the promptness of access to health care [1]. While such notable changes in the health system can be expected to impact on health care access, quality and performance, the national effects of the reform, and particularly the results of the health care, have been poorly studied (1–3).

The FCPHC reform consisted of two main parts, directed at providers and patients, respectively. First, the reform allowed all PHC providers that met certain basic requirements to establish a health care center at a geographical location of their choice; and second, it allowed patients to choose their PHC provider, which in turn served as a basis for capitation payment to the providers (4). The reform thus involved a shift in the responsibility of the PHC centers; from the entire population in a catchment area, to only the patients listed at that specific center. The main motivations underlying the reform were to expand the PHC provision and to introduce competition between health care centers, and thereby improve efficiency and quality of services, which ostensibly would lead to increased access and stronger status for the patients (2, 5). An increased access and efficiency could in turn be expected to involve a shift of burden of care from secondary and tertiary to primary care.

The reform has been a matter of contention even since before its implementation. One reason for this is that the introduction of the reform embodies an underlying ideological shift from a more egalitarian to a more libertarian view of health care organization (5). Other concerns were also raised about reduced continuity, increased fragmentation and impaired equity in the provision of services (4, 6–8). Initial reports by public agencies indicated that implementation of the reform was coupled with increased new establishments of private health care providers, increased number of health care visits, and a maintained level of quality, but with an inconclusive and debated effect on the actual gains in terms of health care performance (3, 4, 8). Moreover, recent studies including those summarized in a scoping review in 2017 suggested that the increased number of PHC visits had been concentrated particularly to areas with a high patient-provider ratio and to socioeconomically advantaged groups (2, 9, 10). When it comes to quality and performance, one early assessment (up to 2013) found small improvements of patient' satisfaction with care but no significant effects on avoidable hospitalizations or satisfaction with access to care (9). Furthermore, it has also been suggested that the reform had negatively affected provision of services for patients with complex needs, which may in turn have lessened the impact of PHC on overall population health (2, 11).

The introduction of similar choice policies and market competition in other European health systems has, like in Sweden, been controversial. The accumulated evidence on the effects is so far insufficient and inconclusive, and has been limited to outcomes related to health service provision such as waiting times and patient satisfaction (4, 12–14). Therefore, knowledge about how PHC service delivery performance is affected by the reform is dearly needed for public health practice and policy-making. Particularly in light of the possible detrimental effects of the reform on equity provision, whether the reform has actually led to improvement in overall PHC performance is key evidence to make a comprehensive assessment of its impact.

While there are many alternative approaches to evaluate policies and interventions, there is a growing interest from epidemiologists and public health researchers in using natural experiments. Natural experiment is an approach referring to empirical studies that evaluate the effects of interventions through detailed comparisons of contrasting cases (e.g., exposed/non-exposed), where the intervention is not allocated by the researcher but naturally occurring (15–19). In the Swedish case, the FCPHC reform permitted and sought to stimulate—but did not enforce—increased establishment of private PHC providers. Its introduction indeed led to large shifts from public to private PHC provision in certain counties, but minimal changes in others. Moreover, a number of counties had already introduced free choice models for patients years before the FCPHC reform implementation, and some of them had had a sustained and continuous high presence of private providers over time. This unintended variation in the de facto implementation of the reform creates a design opportunity to detect and disentangle potential reform effects from underlying secular trends according to a natural experimental approach.

The present study sought to utilize a natural experiment design to evaluate whether the reform have impacted PHC service performance at the national level, and if the impact varied by regional differences in the de facto implementation of the reform. We measured ambulatory care sensitive conditions (ACSC), which are widely used to assess overall access, quality and performance of the primary care delivery system (20, 21). Hospitalizations for ACSCs are commonly divided into acute and chronic ACSCs, which reflect different aspect of PHC (20). While hospitalizations for acute conditions (e.g., ear infection) can reflect suboptimal timeliness of PHC and are potentially preventable by e.g., early diagnosis and prompt treatment, hospitalizations for chronic diseases (e.g., diabetic complications) can relate more to poor effectiveness of PHC, as it relies on continuous monitoring, patient education and control (20). We hypothesize that the reform has led to reduced rates of avoidable hospitalizations and emergency department visits for ACSC (for example through the increase of access and number of visits to primary care). We further hypothesize that the effects may show some regional variations in impact according to different levels of exposure in de facto implementation of the reform (i.e., greater improvements in counties with more marked and enduring implementation).

With these hypotheses as a point of departure, the present study aimed to examine: (1) whether the FCPHC reform has led to national decreased rates of avoidable hospitalizations and emergency visits in Sweden 2001–2016, and (2) whether the effects of the reform shows regional variations depending on (a) increase in public/private ratio (b) timing of implementation of the reform, and (c) sustained presence of private PHC providers.



MATERIALS AND METHODS


Design and Data

This ecological register-based study was based on data on the total adult population of the 21 counties of Sweden aged 20 years and older for the time period 2001–2016. As a majority of young Swedes still go to secondary school and lives with their parents up to the age of 19 years, 20 years was chosen as the youngest age. We employed a natural experimental approach to assess the effects of the FCPHC reform; specifically, an interrupted time series design with segmented regression analysis.

Interrupted time series analysis (ITSA) is the strongest quasi-experimental approach for evaluating longitudinal effect of public health policies introduced at a population level over a clearly defined period of time (16–19). A single-group ITSA estimates an intervention effect by the trends in the outcome over a period of time following the intervention, as compared to the trends before the intervention (19), whereas a multiple-group ITSA additionally compares the trends before and after the intervention between a treated group and one or more control groups (unexposed or less exposed) (19).

In the present study we used single-group ITSA to test the overall national reform effects, and a series of multiple-group ITSA comparing counties with different levels of the de facto implementation of the reform, in order to more specifically attribute any effects to the FCPHC reform.

Aggregated county-level data was collected for each year of observation 2001–2016. Outcome data stratified by sex and 5-year age groups was retrieved from the National Patient Register of the National Board of Health and Welfare. Total population numbers (for denominators) were retrieved from publicly available data from Statistics Sweden; and information on numbers of annual private and public PHC centers per county and hospital beds per 1,000 population were gathered from the Swedish Association of Local Authorities and Regions.

The studies involving human participants were reviewed and approved by The Regional Ethical Review Board in Umeå (approval ref. no. 2017/229-31). Written informed consent for participation was not required for this study in accordance with the national legislation and the institutional requirements.



Variables
 
Intervention Operationalization

To operationalize the FCPHC reform, contrasting groups of counties were created according to three characteristics of the de facto implementation of the reform (1, 8).


Magnitude of Implementation

While the reform covered the entire Sweden from January 1st 2010, the regional context varies when it comes to the attractiveness for private health care providers to establish (1). As a results, the de facto implementation of the reform as expressed in a relative shift from public to private providers remained very unevenly distributed across the country, with some counties experiencing large increase in the proportion of private providers, while in other counties the presence of private providers did not change noticeably.

A number of steps were conducted to operationalize the magnitude, with the purpose of identifying a population for whom the introduction of reform indeed involved a large increase in the exposure to private PHC provision (high magnitude of implementation), and a contrasting population for whom the reform has not involved any major change in this regard (low magnitude of implementation). First, the proportion of private PHC centers was calculated for each county (i.e., Number of private PHC centers/Number of private + Number of public PHC centers). Second, the change in the proportion of PHC from before to after the reform was calculated for each county, using the year before the implementation of the reform (i.e., 2009 for the majority of counties) as the baseline proportion, and the average proportion across the years following the reform (i.e., 2010–2016 for the majority of counties) as the post-reform proportion. As absolute and relative changes may capture different aspects of increased/decreased privatization, both the absolute (before – after) and relative (before/after) change in the proportion of private PHC centers from before to after the reform were calculated separately. Third, the 21 counties were ranked according to the absolute and relative changes, respectively, and then a mean of the two rankings was calculated. Fourth and last, the mean rank was divided into tertiles. The top tertile encompassing the seven counties with greatest increase in the private proportion from before to after the reform (>10% absolute increase and >60% relative increase) was categorized as high magnitude (=1); the lowest tertile of the seven counties with the smallest increase (or even a decrease) in the private proportion (<6% absolute increase and <15% relative increase) was categorized as low magnitude (=0). To ensure a clear contrast for the comparison, the middle tertile consisting of counties with a moderate change in the private proportion was excluded of the comparison (see Table 1; counties by groups based on 2016 figures).


Table 1. Counties by groups of intervention exposure.

[image: Table 1]



Timing of Implementation

A number of counties introduced a free choice model and opened up the market for new establishment of private health care providers before the national implementation of the FCPHC reform; in 2007 (Halland), 2008 (Stockholm and Västmanland) and 2009 (Uppsala, Kronoberg, Skåne, Östergötland and Västra Götaland) (22). The populations of these eight counties were thus exposed to free choice and private PHC provision before the rest of the Swedish population, and were categorized as early implementers (=1). The other 13 counties, which implemented in 2010 when the reform become national, were categorized as late implementers (=0).



Sustained Presence

A third group of counties was identified based on sustained high presence of private PHC providers over the entire observation period. These counties had in effect already exemplified a model prescribed by the reform. They were special in that they were highly exposed to private health care provision both in time and magnitude, but at the same time a saturated market may have diminished opportunities for incremental changes in the establishment of private providers following the reform. Three counties had a private/public proportion above the national mean both before (28.5%) and after (41.4%) the reform, and were therefore categorized as having a sustained presence (=1), while 13 counties with a lower than national average in private/public proportion both before and after the reform were categorized as having a low presence of private providers (=0). Counties that did not have consistently higher or lower proportions than national averages were excluded of the comparison.




Outcome

Hospitalizations and emergency department visits for ambulatory care sensitive conditions (ACSC) were used as outcomes. ACSC are a set of acute and chronic health conditions that potentially can be managed with timely and effective primary health care, reducing the need for or avoiding secondary care such as hospitalization and emergency department visits (20, 21). These outcomes were chosen as global and results-oriented indicators of PHC performance as they are widely used to assess access, quality and performance of the primary care delivery system (20, 23).

The identification of ACSC was done through International Classification of Disease (ICD-10) codes and categorized by the Swedish National Board of Health and Welfare classification of avoidable hospitalizations. This classification has been used for monitoring and research on primary care performance and quality in Sweden (24, 25) and is comparable to some other international classifications (26).

Chronic ACSC include diabetes complications, hypertension, heart failure, chronic obstructive pulmonary disease, angina, anemia and asthma. Acute ACSC include diarrhea, bleeding ulcers, epileptic seizures, pelvic inflammatory diseases, pyelonephritis and ear, nose and throat infection (20). Hospitalizations for ACSC (ACSC-H, “avoidable hospitalizations”) were defined as all inpatient stays for any of the conditions listed above. Emergency department visits due to ACSC (ACSC-EV) were defined using as a proxy all ambulatory care visits to hospital that have not been scheduled in advance, and that have as diagnosis any of the conditions listed above. Acute and chronic avoidable hospitalizations and emergency department visits were analyzed separately as the temporal effects of the reform can be expected to differ for these groups of disease.



Analysis

Age-standardized hospitalization and emergency visits rates (per 100,000 inhabitants) were calculated across the period 2001–2016, using Swedish total population 2016 as standard.

Corresponding to the first aim, we first estimated the change in trends of ACSC-H and ACSC-EV in Sweden as a whole through single-group ITSA. Corresponding to the second aim we subsequently performed multiple-group ITSA for comparisons between contrasting groups of counties with different levels of the de facto implementation of the reform as follows: (a) High vs. low magnitude of implementation; (b) Early vs. late timing of implementation; and (c) High vs. low sustained presence of private providers. The pre-intervention period was defined as 2001–2009 and post-intervention period 2010–2016. Time series for each outcome (avoidable hospitalizations and emergency visits) were plotted by 6-month periods, giving 18 points before and 14 points after the reform implementation. Analysis for each outcome was done by total number of cases as well as separately by acute and chronic conditions, totaling six single-group and eighteen multiple-group ITSA models.

Preliminary analysis suggested that our data was moderately overdispersed, and we therefore fit our segmented regression analysis with negative binomial regression models, which is an approach that has been shown to be appropriate for modeling time series of counts data when there is evidence of overdispersion (27). The presence of autocorrelation within the data was examined by plotting the residuals and robust standard errors were calculated to control for mild violations of underlying assumptions. Rate ratios (RR) and the 95% confidence intervals (95% CI) were obtained using the Stata 15.0 software.

Since the number of available hospital beds could be a particularly important confounder for hospitalization rates (25), ACSC-H models were adjusted for number of hospital beds per 1,000 inhabitants. Additional confounders that were considered in the analysis were the median income, the percentage of people born outside Sweden and percentage of people who attained highest level of education per county. There were no significant differences among the groups for any of these characteristics so they were excluded from the main analysis.


Auxiliary Analyses

In addition to the six single-group ITSA and 18 multiple-group ITSA carried out as the main analyses, a number of additional analyses were run. First, the models were rerun stratified by sex (women and men; in total 48 analyses) and broad age groups (<65 and >65 years; 48 analyses), to explore whether the overall results were valid across gender and age.

Moreover, to explore the sensitivity of the results to the choice of cut-offs for the intervention operationalization and the time point to evaluate the reform, a series of analyses were carried out using alternative cut-offs. For the intervention operationalization, the cut-off for early implementation was changed to at least 1 year before 2010 (i.e., implemented before 2009 rather than before 2010; in total 24 analyses), and for the magnitude of implementation the cut-off was changed to the national average, including all counties (rather than comparing the highest and lowest tertile of counties; 24 analyses). For the time point to evaluate the reform, the year was changed to 2011 instead of 2010, allowing for a longer period of implementation (24 analyses).

Since the auxiliary analyses comprised a large set of models and led to similar conclusions as the main analyses, a summary of the results are reported in the Results section, and details are available on request.






RESULTS


Overall Impact of the Reform in Sweden

A summary of results of the single-group ITSA, corresponding to the first aim of estimating the overall impact of the FCPHC reform on ACSC outcomes in Sweden as a whole, are reported in Table 2 and Figure 1.


Table 2. Segmented regression analysis of ACSC-H and ACSC-EV trends in Sweden before and after reform implementation.
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FIGURE 1. Age-standardized ACSC-H and ACSC-EV rates (per 100,000 population) in Sweden before-after the reform implementation.


The 9 years prior to the introduction of the reform (the “pre-trend”), saw a universal increase in ACSC outcomes, both for hospitalizations and emergency visits, and for chronic as well as acute ACSC. These trends were significant for all outcomes except for chronic ACSC hospitalization, and the largest increases were seen for acute ACSC hospitalizations and emergency visits, corresponding to an estimated 2.2 and 1.7% average semi-annual increase in the age-adjusted rates, respectively.

Upon the introduction of the reform in 2010, the trends changed for the different outcomes. The trend of total ACSC hospitalization flattened out after introducing the reform (2011–2016), as seen in insubstantial and non-significant 0.1% decrease (post-trend). This shift in trend from before to after the introduction of the reform was significant (pre-post trend), estimated at an average 1% lower increase in the semi-annual hospitalization rate, relative to the pre-intervention trend. This effect seemed to be driven by post-reform reductions in hospitalizations due to chronic, rather than acute, ACSC.

In contrast to hospitalization rates, the increasing trend in total ACSC emergency visits before the reform continued even after the introduction of the reform, at a comparable pace and with no significant break in the trend (post-trend). A similar pattern was seen specifically for chronic ACSC emergency visits. In contrast, the increasing trend of acute ACSC emergency visits rather accelerated after the reform, estimated at a significant 1.1% higher increase after compared to before the reform (pre-post trend).

Auxiliary analyses (results not shown; available on request) by age specific groups and stratified by sex, overall pointed in the same direction as in the total population. For example, there was a significant decrease pre-post trend in total ACSC hospitalizations (1.1% in women, 0.9% in men, 1.2% in >65 years and 0.6% in <65 years; compared to 1.0% in the total sample) and in chronic ACSC hospitalizations (1.6% in women, 1.7% in men, 1.8% in >65 and 1.3 in <65; compared to 1.7% in total population), and a significant increase in acute emergency visits (0.7% in women, 1.4% in men, 1% in >65 and 1.2% in <65; compared to 1.1% in the total population). In addition, pre-post trends were also significant for acute hospitalizations in men (0.8% increase; compared to non-significant increase of 0.3% in the total sample) and chronic emergency visits in men and <65 years (0.7 and 1% decrease compared to non-significant decrease of 0.7% in the total population).



Variation in Impact by Reform Implementation Characteristics

Based on the overall impact of the reform on ACSC outcomes in Sweden described above, the subsequent series of analyses report variations in the impact across counties who differed with respect to increases in the proportion of private PHC providers following the introduction of the reform (magnitude; aim 2a), the year of introduction of the reform (timing; aim 2b), and a long-term presence of private providers (sustained presence; aim 2c).


Magnitude of Implementation

Table 3 reports the results from multiple-groups ITSA, with magnitude of implementation of the reform as the between-groups contrast. The trends were similar in the two comparison groups for all outcomes, both before (pre-trend difference) and after (post-trend difference) the introduction of the reform in 2010 (Figure 2). This similarity in trends resulted in a small (0.4–0.7%) and non-significant pre-post trend difference, indicating no variation in impact of the reform between the group with larger compared to smaller increase in the proportion of private PHC providers following the introduction of the reform.


Table 3. Segmented regression analysis of ACSC-H and ACSC-EV trends comparing counties by magnitude of implementation 2001–2016.
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FIGURE 2. Age-standardized ACSC-H and ACSC-EV rates (per 100,000 population) before-after the reform implementation by comparison groups. (A) High vs. low implementers, (B) Early vs. late implementers and (C) high vs. low sustained presence of private providers.




Early Introduction of the Reform

The comparisons between counties which introduced the free choice earlier than the FCPHC reform was implemented nationally displayed a more complex pattern depending on the outcomes; see Table 4 and Figure 2.


Table 4. Segmented regression analysis of ACSC-H and ACSC-EV trends comparing counties by timing of implementation 2001–2016.
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For all ACSC hospitalization outcomes (total, chronic, and acute), the early adopters of the reform showed a less promising development, with a significantly worse trends before the reform (pre-trend difference). The universal introduction of the reform in 2010 did however not change this pattern, with similarly sized but non-significantly worse trends among the early compared to late implementers (post-trend difference), and a non-significant pre-post trend difference as a result.

In contrast, the early implementers displayed a less pronounced increase in the acute ACSC emergency visits compared to the late implementers before the reform (pre-trend difference), but a similar increase after the reform (post-trend difference). This resulted in a significantly more unfavorable impact of the reform among the early implementers (pre-post trend difference), amounting to a 1.4% accelerated rates among early compared to late implementers. This overall pattern was in the same direction but non-significant for total and chronic ACSC emergency visits.



Sustained Presence of Private Providers

The impact of the reform on ACSC outcomes differed consistently between counties with a high-sustained presence of private providers compared to those with a consistently low presence, both before and after the introduction of the reform; see Table 5 and Figure 2.


Table 5. Segmented regression analysis of ACSC-H and ACSC-EV trends comparing counties by sustained presence of private providers.
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For hospitalizations outcomes, this was explained by significantly more steeply increasing pre-reform trends among the counties with high compared to low sustained presence of private providers (pre-trend difference), in combination with increasing trends after the reform (post-trend difference), which resulted in a significant 0.8–0.9% less favorable impact of the reform among the counties with sustained presence (pre-post trend difference).

A more sizable less favorable impact of the reform among the counties with high compared to low sustained presence of private providers was also seen for emergency visit outcomes amounting to a 2.2–2.4% difference (pre-post-trend difference). This was the result of less pronounced increasing trends before the implementation (pre-trend difference) in combination with steeper increasing trends after the reform in the counties with sustained presence of private providers (post-trend difference).



Sensitivity Analyses

Analyses stratified by sex and age (results available on request) led to the same overall conclusions as in the total population. Specifically, there were no variation in impact of the reform by magnitude of implementation either by gender or age; an unfavorable impact of the reform in acute emergency visits among the early compared to late implementers (1.5% in women, 1.3% in men, 1.% in <65 and 1.1% in >65; compared with 1.4% in the total population); and an overall negative impact of the reform in both, hospitalizations (0.8–0.9% in women and 0.8–1% in men; 1–1.1% in >65; compared with 0.8–0.9 in total population) and emergency visits (2.1–2.5% in women and 2.3–2.4% in men, 2.6–2.7 in <65 and 1.8–1.9% in >65; compared with 2.2–2.4% in total population) among the counties with high compared to low sustained presence of private providers.

The series of sensitivity analysis (results available on request) using different cut-off points for intervention operationalization and timing of the intervention confirmed the inferences from the main analysis, only with slightly larger pre-post trend differences observed for certain comparisons when the time point to evaluate the reform was changed to 2011 instead of 2010, thereby allowing for a longer period of implementation. Specifically, the pre-post trend differences were more pronounced for hospitalizations in the high compared to low sustained presence counties (1.1–1.3% increase; compared to 0.8–0.9%) and for emergency visits in the early compared to late implementers (1.2–1.5% increase; compared to 0.9–1.4%).





DISCUSSION


Summary of Main Findings

This study set out to evaluate the impact of the 2010 Swedish Free Choice in Primary Health Care reform on PHC performance as indicated by rates of hospital admissions and emergency visits for chronic and acute Ambulatory Care Sensitive Conditions. The results suggest that, following the introduction of the reform in Sweden as a whole, the trends in total hospitalizations rates were slowed down and for chronic conditions even turned to a downward trend, which marks a break from the pre-reform secular trend. On the other hand, acute emergency visits increased more rapidly after the introduction of the reform. However, we found no evidence of more beneficial effects in counties where the reform had been implemented more ambitiously, specifically those with a larger increase in private primary care providers, or where the reform was introduced early and thus had longer time effects to emerge. This suggests that the overall changes in Sweden as a whole are not to be attributed to the reform itself. Lastly, counties with a sustained high presence of private primary care providers displayed the least favorable development when it comes to ACSC. Taken together, our study does not provide evidence that the FCPHC reform has had the expected positive impact on ACSC, and instead tentatively suggests that widespread private PHC provision could, in the long run, negatively affect PHC performance.



Overall National Impact of the Reform

The pattern of slightly increasing trends in hospitalizations for chronic ACSC turning toward downward trend after 2010 have been noted before (28), and has been interpreted as reflecting improved interventions in outpatient care for diseases such as chronic heart failure and chronic obstructive lung disease. The fact that we were unable to attribute this change or the increase in emergency visits to features of the reform overall corresponds to findings from a preliminary study following avoidable hospitalizations up to 2013 (9), and warrants a comment on other possible causes of the observed changes. First, as noted above, the positive development seen for to chronic conditions hospitalizations could reflect universal improvements in the treatment and management of chronic conditions not restricted to primary care. Second, despite a Healthcare Guarantee Law serving to reduce waiting times in health care was introduced in 2010, waiting times in primary and secondary care have rather increased in the years after 2010 (29), a development that possibly could contribute to the increase in emergency care visits. Third, the reduced availability of hospital beds could be expected to impact the tendency to hospitalize patients (25); however, the results remained after adjustment for hospital beds, and this is thus an unlikely contributor to the findings.

Complementary interventions implemented together or as a consequence of the reform could have also played a role on the observed results. For example, it is possible that the reduction of hospitalizations would be a reflection of guideline adaptations made at county-level to improve quality indicators. i.e., the ACSC have been used as quality performance indicators (25) and therefore it is possible that hospital admission criteria for these conditions may have become stricter. Such a behavior could partly explain the combination of decreased chronic hospitalization but increased acute hospitalizations and emergency visits. Moreover, the overall trend of increased emergency visits also could be understood from the fact that stricter admission criteria would result in most of the acute ACSC situations being managed in the emergency rooms, with only very critical cases ending up in hospitalization. Identifying whether such interventions implemented at county-level actually have played a role would require a more deep exploration, e.g., through case studies, since counties have certain degree of autonomy to implement reforms.



Regional Differences in the Impact of the Reform

When it comes to the between-county comparisons, it is possible that other characteristics than changes in the proportion of private provision have led to the estimated effects of the reform. For example, whereas most of the county councils have a mixed reimbursement system largely based on capitation and a small part on fee-for-service (30), each county decide on their particular arrangements and adapt their system according to their own dynamics, with no national documentation of the various modifications. This makes it difficult to track and operationalize changes in reimbursement systems over time to measure their link to the effects of the reform. Nevertheless, it is well-known that funding mechanisms and reimbursement systems have the potential to create incentives to improve access and quality of care (31). Indeed, recent studies in southern Swedish counties, including Stockholm, whose reimbursement system has been unique up to 2015 [large fraction based on fee-for-service (60%) and the remaining (40%) unweighted capitation], found increases in the number of visits to health care centers associated with changes in the reimbursement system (7, 32). However, the changes did not particularly benefit those with greater health care needs (7). It is possible that changes in reimbursement system might have ended up incentivising short visits among otherwise healthy people, and therefore the group with chronic conditions may have been de-prioritized in primary care, ending up in emergency care instead. Further research exploring regional differences and changes in reimbursement systems, and their impact on ACSC would be needed to provide more insight into this issue.

The observation that counties with sustained presence of private providers showed the worst development when it comes to ACSC was a notable and surprising finding. This comparison does not directly reflect the impact of the 2010 national reform, but should instead be seen as an illustration of the possible long-term outcome of the reform in Sweden as a whole, if all counties were to develop a persistent dominance of private primary care providers. A lot of controversy surrounds the role of the private (for-profit) sector in health services delivery. Indeed previous research have cautioned policymakers of possible negative effects, such as the potential of the private sector to strip away the workforce from the public sector, and their tendency to focus on advantaged groups and over treat patients to generate more profits (33). Some evidence from low- and middle income countries indeed suggests that increasing private health care provision might not meet the promises of ending up in more efficient, accountable or medically effective provision (33, 34). In Sweden, the introduction of similar market-oriented reforms for other social services have also shown to be detrimental for care-takers (30). However, when it comes to health care in Europe, there is still an ongoing discussion and an open call for sound empirical analysis providing answers as to the rather silent question on the long-term consequences of privatization on health care performance (35). Therefore, robust evaluation and continuous learning and development are needed to ensure the current trend of public-private mix of health provision can fulfill its promise of a quality driven health care service model.

Whereas impact on equity in PHC performance was not part of the scope of the present report, it is important to note that failures to meet the needs of underserved population groups, as has been found in previous research in Sweden (2), could hamper a population-wide improvement in performance (11), and inequity in performance could thus be contributing to the lack of positive overall effect of the reform seen in our results. Considering the long-standing concerns about how the reform may negatively impact on equity, future evaluations are specifically needed to shed light on this issue.



Methodological Considerations

The main strengths of the present study are the longitudinal design spanning over 16 years of follow up; the use of a comprehensive set of outcomes retrieved from Swedish total population registers of good quality; and the interrupted time series designs, which is considered the best available mean of assessing an intervention impact (15, 36).

Some potential limitations should be considered when interpreting our results. First, the analyses were done using population-level rates and can therefore not be used to make individual-level inferences (17). Furthermore, unplanned hospital visits were used as proxy for emergency visits which may have led to an over or under estimation of the rates in these particular outcomes. While case ascertainment can be a matter of concern, a quality control of the Swedish registers is performed routinely to ensure accuracy and completeness (37). Nevertheless, the extent of measurement bias in this outcome is ultimately unknown.

Although the single-group ITSA does not require to have a comparison group to obtain association between an intervention and outcome (19, 38), it is well-known that having a comparison group to serve as the counterfactual is a superior approach to ascertain intervention effects (39). In that sense, further evaluations comparing Sweden with a truly unexposed group, e.g., using a “synthetic international comparator” (40), would be needed to better understand the effects of the FCPHC reform. Nevertheless, identifying truly comparable contexts for external control groups outside of Sweden will involve challenges by itself. It should also be noted that for some outcomes, control groups in the multiple-groups ITSA were not completely comparable to the treatment group when it comes to observed pre-intervention levels and trends, which could raise concerns about the ability of the analysis to draw causal inferences about the relationship between the intervention and the outcomes (19).

Moreover, it is possible that the lack of effect in counties where the reform had been implemented more ambitiously is due to the chosen operationalization of the reform, and that the results therefore also may conceal differential developments in specific sub-groups (e.g., persons with greater health care needs). However, in this paper, we tried various analyses stratified by sex and age subgroups with different cut-off points for magnitude and timing, yet none of them led to a different result. Nonetheless, it should be noted that using other aspects rather than the public/private proportions to operationalize the reform and other specific subgroups for the analysis could possibly yield different inferences.

It is also possible that the reform needs a longer time to produce an impact on PHC performance, perhaps beyond the period of this study. For example, in the shorter term, the reform would be expected primarily to increase the number of providers; while in the medium term, the benefit might be in access to primary care and only in the long term, a clearer benefit in reducing the burden of secondary and tertiary care would be seen. In this analysis, we included 18 observations points (9 years) before and 14 points (7 years) after the reform implementation, which would be considered sufficient to statistically evaluate changes (17). Nevertheless, the need of more time to observe effects in a long-term outcome cannot be ruled out, and we anticipate future research to explore the more long-term effects of the reform.

Lastly, it is difficult to isolate the independent impact of the reform in a dynamic ever-changing health system and society. In fact, to identify competing or complementary interventions to the reform that could be responsible for shifting the time series of the evaluated outcomes is challenging by itself, as there could be national preventive efforts and particular county level interventions, as well variations in reimbursement systems as discussed above, that could be expected to have a similar effect as the reform itself. Relatedly, considering the long study period over 16 years, a change in unconsidered population or health system characteristics could also potentially confound the analyses, as long as the change coincides with the introduction of the reform. Even though the ITS design is based on both within- and between-group comparisons of trends, and the threat to internal validity is considerably lower than for a weaker study design, confounding cannot be ruled out. In preliminary analyses, sociodemographic characteristics did not differ between the comparison groups, but other unobserved potential confounders include for example regional health system differences, such as variations in clinical practice, and also healthcare seeking behavior. Another potential confounder is the actual prevalence and incidence of chronic disease. There are unfortunately no national register data on disease prevalence in Sweden outside the patient registers that were used as outcomes in the study.

These considerations illustrate the inherent challenges of performing population-wide evaluations in real-world settings, which are relevant for future research on the impact of health system changes on PHC performance. The choice of evaluation design is a key methodological issue that may be restricted by the availability of appropriate data. Controlled designs are preferred but formulation of the comparison population requires careful consideration, which poses a challenge also for regionally implemented interventions [see e.g., (41)]. The issue of competing interventions and confounding is an ever-present threat particularly for weaker evaluation designs, e.g., in the absence of control group or with single pre-test and post-test observations rather than trends. Additional methodological considerations include the choice of outcome, e.g., summary indicators such as ACSC used in the present study, or indicators of more specific aspects of PHC performance (21), as well as the quality and coverage of outcome data; the expected temporality of intervention impact of the chosen outcome and follow-up time – e.g., immediate or delayed; and the possibilities of ecological and individual-level analysis. For future evaluations it would be particularly interesting to consider the possibility to conduct an ITSA with multiple treatment analysis or other design alternatives (19).



Conclusion

The present study contributes to evidence on the effects of a major health care reform, driven by libertarian goals rather than the egalitarian principles that traditionally have been central to Swedish health care system.

Taken together, the present study does not support that the Swedish Choice in PHC reform has improved the overall quality and performance of the primary care delivery system in Sweden, and suggests that high degree of private provision in PHC may lead to worse PHC performance and higher care burden for specialized health care.

The results illustrate the value of using population-level approaches and counterfactual evaluation designs to assess interventions through attributable impact. While evidence-based policy-making free from ideological or ethical guiding principles may neither be realistic nor desirable, rigorous evidence as provided by the present study represents an important aspect for assessing, tailoring and designing effective health policy. Further evaluations of the consequences of the reform are direly needed to provide a comprehensive picture of its intended and unintended impact on health care provision, delivery and results.
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Background: Multimorbidity, defined as the co-occurrence of ≥2 chronic conditions, is clinically diverse. Such complexity hinders the development of integrated/collaborative care for multimorbid patients. In addition, the universality of multimorbidity patterns is unclear given scarce research comparing multimorbidity profiles across populations. This study aims to derive and compare multimorbidity profiles in Hong Kong (HK, PRC) and Zurich (ZH, Switzerland).

Methods: Stratified by sites, hierarchical agglomerative clustering analysis (dissimilarity measured by Jaccard index) was conducted with the objective of grouping inpatients into clinically meaningful clusters based on age, sex, and 30 chronic conditions among 20,000 randomly selected discharged multimorbid inpatients (10,000 from each site) aged ≥ 45 years. The elbow point method based on average within-cluster dissimilarity, complemented with a qualitative clinical examination of disease prevalence, was used to determine the number of clusters.

Results: Nine clusters were derived for each site. Both similarities and dissimilarities of multimorbidity patterns were observed. There was one stroke-oriented cluster (3.9% in HK; 6.5% in ZH) and one chronic kidney disease-oriented cluster (13.1% in HK; 11.5% ZH) in each site. Examples of site-specific multimorbidity patterns, on the other hand, included a myocardial infarction-oriented cluster in ZH (2.3%) and several clusters in HK with high prevalence of heart failure (>65%) and chronic pain (>20%).

Conclusion: This is the first study using hierarchical agglomerative clustering analysis to profile multimorbid inpatients from two different populations to identify universalities and differences of multimorbidity patterns. Our findings may inform the coordination of integrated/collaborative healthcare services.

Keywords: comorbidity, machine learning, multiple chronic conditions, non-communicable disease, population aging


INTRODUCTION

Multimorbidity is commonly referred to as the co-occurrence of two or more chronic health conditions (1) and is consistently associated with poorer quality of life (2), more healthcare utilization (3), deteriorating mental health (4), and greater risk of mortality (5). Various models of care have been proposed and trialed to address this complexity in clinical practices (6, 7).

Multimorbid patients are clinically diverse (8) and may have markedly different prognoses due to different disease combinations (9). Such heterogeneity limits the provision of integrated or collaborative care in various healthcare settings (10, 11) as evidence-based clinical guidelines are inadequate (12) given the scarcity of randomized controlled trials conducted on multimorbid populations (13), even those with more prevalent disease combinations (14). This challenge is often further complicated by the need to manage multiple drug regimens (polypharmacy) (15) and the associated adverse effects (16).

Numerous attempts have thus been made to identify common patterns of multimorbidity to simplify the problem (8, 17). Prados-Torres et al. (17) identified 97 different combinations of two or more co-occurring chronic conditions, which were mostly represented as cardiometabolic, musculoskeletal, and mental patterns. In a more recent review, Ng et al. (8) updated the literature search and evaluated the methods by which multimorbidity patterns are identified. Clustering analysis has been found to be the commonest approach to identifying disease patterns: grouping together similar diseases that are found in the same individuals (8, 17). While this approach omits the possibility that one disease may belong with more than one cluster and that even individuals with the same disease may be clinically distinct from each other given other conditions, very few reviewed studies (18) adopted clustering analysis or other methods to group similar patients instead of similar diseases (8, 17). Furthermore, very few studies have compared multimorbidity patterns across countries using the same methods (19). Similarities and dissimilarities between multimorbidity patterns observed in different contexts, therefore, remain unexplored. In fact, the presence of universal patterns may strengthen the rationale for more randomized controlled trials to be conducted on multimorbid patients because results would confer cross-country implications.

This study aims to describe and compare the patterns of co-occurring chronic conditions among discharged multimorbid inpatients in Hong Kong and Zurich using a hierarchical agglomerative clustering analytic approach, which is typically used for grouping similar individuals based on predetermined ranges of characteristics. Since the healthcare system as well as the cultural and demographic characteristics differ drastically between the two sites, observations of similar multimorbidity patterns may potentially imply universal challenges facing clinicians globally.



MATERIALS AND METHODS


Study Design and Data Collection

We conducted a retrospective analysis of clinical records of discharged patients aged ≥ 45 from all public hospitals in Hong Kong (representing >90% of all inpatient services) during January 2010-December 2013 and from the University Hospital Zurich (general acute hospital, teaching hospital for University of Zurich) during August 2009-August 2017. The discrepancy of observation period was mainly due to the much smaller amount of data generated from Zurich as it is only one hospital compared with the whole public hospital system in Hong Kong.

The data contained information on patients' age, sex, the length of stay, and the first 15 clinical diagnoses made during the hospital stay coded with the International Classification of Diseases, Ninth Revision (ICD-9) for Hong Kong and with the Tenth Revision (ICD-10) for Zurich. Multimorbidity is defined as having two or more chronic conditions using a list of 30 diseases coded either by ICD-9 or ICD-10. The list of chronic conditions is based on validated coding algorithms summarized by Tonelli et al. (20) and included alcohol misuse, asthma, atrial fibrillation, chronic heart failure, chronic kidney disease, chronic pain, chronic pulmonary disease, chronic viral hepatitis B, cirrhosis, dementia, depression, diabetes, epilepsy, hypertension, hypothyroidism, inflammatory bowel disease, irritable bowel syndrome, lymphoma, metastatic cancer, multiple sclerosis, myocardial infarction, non-metastatic cancer (breast, cervical, colorectal, lung, and prostate), Parkinson's disease, peptic ulcer disease, peripheral vascular disease, psoriasis, rheumatoid arthritis, schizophrenia, severe constipation, and stroke or transient ischemic attack (TIA). These diseases are all convertible between ICD-9 and ICD-10 in accordance with the Tonelli algorithms and therefore diseases could be mapped between the sites. Ten thousand patients with two or more of these conditions from each site were randomly selected and included with the “sample” function according to approach described by Ripley (21) in R, version 3.6.0 (R Foundation for Statistical Computing, Vienna, Austria). This sample size was approximately four times the minimum required number recommended for a clustering analysis of 32 variables (22).

30-day readmission and length of stay in hospital were measured to compare health care utilizations between clusters and sites. We considered only the first discharge of each patient during the data collection period to observe their clinical profiles and length of stay, then followed them up 30 days after their baseline discharge to observe any readmission.



Clustering Analysis

Stratified by sites (Hong Kong and Zurich), a hierarchical agglomerative clustering analysis implemented with R package “hclust” was conducted to form clusters of patients starting by grouping similar individuals in terms of age groups (categorized according to the World Health Organization's 5-year intervals: 45-49, 50-54, 55-59, 60-64, 65-69, 70-74, 75-79, 80+), sex, and the presence of listed chronic conditions with dissimilarity between patients measured by Jaccard index (23). Using the Ward's method, the pair of clusters or patients merged in each step was the one associated with the smallest increase in the total within-cluster dissimilarity. To inform our decision on the number of clusters to be specified, we first plotted the total within-cluster dissimilarity by number of specified clusters to look for an elbow point at which total within-cluster dissimilarity cease to decrease significantly, then we conducted a qualitative examination of the disease prevalence across clusters to eventually determine the optimal number of clusters from a clinical perspective, i.e., the balance between interpretability and meaningful clinical grouping of patients. Clustering of patients was then compared between sites.

We performed statistical analyses with R and there were no missing data in the anonymized hospital records. An ethics waiver has been granted by Cantonal Ethics Committee of Zurich for the analysis of Zurich inpatient data (Ref: NZ-B-Nr.2017-00882) while the analysis of Hong Kong inpatient data was approved by the Survey and Behavioral Ethics Committee of the Chinese University of Hong Kong (Project Code: Elderly Care – CUHK). As only secondary analysis of anonymized inpatient data was performed, no informed consent was required.




RESULTS

Over the corresponding study periods (see Figure 1), there were 1,015,225 inpatients aged ≥ 45 discharged from Hong Kong public hospitals among which 144,711 were multimorbid; and of the 102,936 discharged from the University Hospital Zurich, 37,574 were multimorbid. For each site, 10,000 patients were randomly selected for analysis.


[image: Figure 1]
FIGURE 1. Graphical representation of the sample selection for the analysis.



Comparison of Disease Prevalence and Demographics

Table 1 shows the comparison of sample characteristics and disease prevalence between sites. First, the sample from Hong Kong had an older median age (75 vs. 70) and fewer males (51.2 vs. 57.6%) than the Zurich sample. Second, while 30-day readmission rate was similar, the median length of current stay is substantially greater in Zurich (7 vs. 4 days). Third, patients from Zurich had more diagnoses than those from Hong Kong, where only 1.4% of the sample had five or more diseases, compared with 5.0% in Zurich. There were notable differences in specific disease prevalence between the sites. Prevalence of alcohol misuse, epilepsy, and cancer prevalence among patients in Zurich was about triple that in Hong Kong. Much fewer Zurich patients had atrial fibrillation and heart failure compared with Hong Kong patients and there was a sharp contrast in peripheral vascular disease prevalence (0.0% in Hong Kong vs. 10.4% in Zurich).


Table 1. Comparison of demographics and disease prevalence between sites.

[image: Table 1]



Comparison of Disease Dyads

Figure 2 shows two chord diagrams which represent the frequencies of each disease dyad in both sites (represented by ribbon width). There were 54,052 co-occurring pairs of diseases in the Zurich sample but only 38,964 in the Hong Kong sample, plausibly due to the fact that patients in Zurich had more diagnoses (see Table 1). In general, the patterns of disease dyads were fairly similar. Among all dyads in Hong Kong, 10,701 were related to hypertension, 7,815 to heart failure, and 2,967 to chronic pain. In Zurich, 13,294 were related to hypertension, 6,252 to chronic pain, and 6,166 to heart failure. Patients in Zurich had more different multimorbidity patterns (more narrow ribbons): based on the presence and absence of the 30 listed diseases, there were 1,799 configurations among patients in Zurich but only 982 in Hong Kong.


[image: Figure 2]
FIGURE 2. Chord diagrams showing the frequencies of disease dyads among inpatients from Hong Kong (38,964 disease dyads) and Zurich (54,052 disease dyads).




Comparison of Clusters Between Sites

Figure 3 shows the average within-cluster dissimilarity by number of specified clusters. Based on the elbow point method, at five clusters, within-cluster dissimilarity ceased to decline further significantly. Hence, we examined clustering schemes from 5 to 10 specified clusters in each site. This clinical review of clustering schemes indicated that at nine clusters, a balance between interpretability and meaningful categorization of patients was achieved. Thus, clustering patterns with nine specified clusters are presented. The order of clusters was in accordance with the size of the clusters (#1 being largest and #9 smallest).


[image: Figure 3]
FIGURE 3. Within-cluster dissimilarity index (measured by Jaccard Index) by number of clusters derived from hierarchical agglomerative clustering and by jurisdictions, i.e., Hong Kong and Zurich.


Figures 4, 5 show the characterizing diseases by clusters (most prevalent diseases within clusters and diseases that were most prevalent compared with other clusters) in each site respectively, while Tables 2, 3 show exact disease prevalence, median age, median length of stay, and 30-day readmission rates of clusters.


[image: Figure 4]
FIGURE 4. Clustering process (from seven to nine clusters) of Hong Kong inpatients labeled with characterizing diseases.



[image: Figure 5]
FIGURE 5. Clustering process (from seven to nine clusters) of Zurich inpatients labeled with characterizing diseases.



Table 2. Prevalence of chronic conditions by cluster (Hong Kong)*.
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Table 3. Prevalence of chronic conditions by cluster (Zurich)*.

[image: Table 3]

Accordingly, each site had one stroke-oriented cluster (>90% prevalence), one among older adults in Hong Kong (Hong Kong: H9, see Table 2) and another among males in Zurich (Zurich: cluster Z8, see Table 3). In both clusters, hypertension and heart failure were relatively prevalent. Figure 6 shows a comparison of the chord diagrams of these two clusters (H9 and Z8) representing all disease dyads in each site. Further, there was one chronic kidney disease-oriented cluster (>50% prevalence) in each site (H3 and Z3) and both clusters also featured atrial fibrillation (see Figure 7 for chord diagram comparison). While 53% of patients in Z3 suffered from chronic pain, H3 showed the highest prevalence of myocardial infarction across clusters in Hong Kong. The only myocardial infarction-oriented cluster in the study was generated for Zurich among relatively young males (Z9). Zurich featured two additional unique clusters, i.e., epilepsy sometimes combined with chronic pulmonary disease in young patients (Z7), and hypothyroidism in older females (Z5). Several clusters in Hong Kong featured high heart failure prevalence (H2, H6, H8, H4), and chronic pain was also relatively prevalent in those clusters. Two clusters in Zurich (Z6, Z2) showed heart failure prevalence over 50%, but only Z6 had a high proportion of chronic pain. Z2 on the other hand featured the highest prevalence of peripheral vascular disease across all clusters, whereas that diagnosis was rare in Hong Kong. Some clusters in Hong Kong and Zurich had mixed features and were thus less clear, including chronic pulmonary disease with stroke and heart failure (H5), cirrhosis with severe constipation (H1), depression, dementia, and alcohol misuse (H7), chronic pain and diabetes (Z1), as well as metastatic cancer, cirrhosis, and hepatitis B (Z4).


[image: Figure 6]
FIGURE 6. Chord diagrams showing the frequencies of disease dyads among inpatients from Cluster H9 of Hong Kong and Cluster Z8 of Zurich (stroke clusters).



[image: Figure 7]
FIGURE 7. Chord diagrams showing the frequencies of disease dyads among inpatients from Cluster H3 of Hong Kong and Cluster Z3 of Zurich (chronic kidney disease clusters).





DISCUSSION

Findings of this study provide an overview of the clustering patterns of multimorbidity based on which further investigations could be conducted to inform potential integration of services and collaboration between medical specialties. In addition, the comparison between patient records from Hong Kong and Zurich provide preliminary results on the degree of universality of multimorbidity patterns across world populations. Overall speaking, there were no striking similarities or dissimilarities of the identified clustering patterns beyond established disease relationships between the two sites, with the co-occurrence of known comorbidities being most frequently observed. Specifically, only two out of nine clusters were found to be common clusters across the two sites. In both sites, especially in Hong Kong where fewer diagnoses were recorded, disease dyads mostly fell within the same medical specialties, which may suggest the importance of integrated practices within the specialty relative to cross-specialty collaboration.


Interpretation and Implications

While a focused examination of disease prevalence within each cluster reflect only the previously identified disease relationships, the overall findings jointly represent the distribution of morbidity burden within and across clusters among multimorbid patients in a realistic healthcare setting. In other words, an overall clinical profile of multimorbid inpatients in terms of a variety of chronic conditions is presented. While the differences between the sites may be attributed to the different healthcare delivery and financing mechanisms as well as cultural and demographic factors, the identified similarities of multimorbidity patterns may suggest common specific segments of patients requiring further attention across populations, and the results convey important information on the management level for the planning and coordination of services for multimorbid patients in hospitals and other healthcare facilities. For instance, although it is commonly known that chronic kidney disease and atrial fibrillation are closely related diseases (24), our analysis further showed that patients having these two conditions constituted a significant proportion of multimorbid patients in both sites. Hence, the successful implementation of integrated care for these patients may alleviate the healthcare burden of multimorbidity significantly.

Likewise, the presence of stroke-oriented clusters which have been observed in both sites, despite having different demographics, suggest that stroke and associated morbidities (25, 26) represent a sizeable proportion of multimorbid patients in a hospital setting. While there are existing integrated services for stroke patients in typical healthcare systems of developed societies, it is also important to assess the degree to which these patients contribute to the total burden of multimorbidity.

There are also unique clusters in each site which may be of clinical importance. Specifically, only in Zurich did we observe a myocardial infarction-oriented cluster (99% prevalence). Also, the prevalence of peripheral vascular disease is drastically higher in the sample of Zurich than that of Hong Kong. These results may suggest potentially different etiologies of cardiovascular diseases between Hong Kong and Zurich due to different lifestyles, living environments, and economic structures. Nevertheless, such difference may also be attributed to different specialization foci of the hospitals, different referral patterns, and other practices that may differ between sites. More observations are needed to investigate the underlying reasons.

In Hong Kong, the clusters featuring high prevalence (>65%) of heart failure also had relatively high prevalence of chronic pain, which was partially the case in Zurich. This may relate to the regular practice of hospital clinicians in the assessment of heart failure which include the report of pain (27, 28). If confirmed by further research, this begs the question whether chronic pain prevalence is currently being underestimated among patients with other diseases (without assessment of pain) and, hence, whether it is necessary to include the assessment of pain for them. In fact, the observed prevalence of heart failure is apparently higher compared with previous inpatient research in other populations, such as in Canada (29). Further research is recommended to examine the potentially underlying reasons for this difference.

In each of the two sites, there existed highly complex clusters (H7 and Z4) in which a wide variety of diseases was featured. However, as these clusters did not constitute a markedly large proportion of multimorbid patients, integrated or collaborative care for the rest of the clusters with obvious characterizing diseases should be the priority for alleviating the healthcare burden of multimorbidity.



Relationship With the Literature

While the results of this study are context specific, it provides preliminary information on the replicability of multimorbidity profiling between populations. In the literature, there are at least two recent important systematic reviews on the results of multimorbidity profiling from previous research with a huge variety of statistical methods (8, 30). It has been suggested that with the exceptions of mental and cardiovascular patterns, other patterns did not seem to show good evidence of universality across populations even when stratified by statistical methods of multimorbidity profiling (30). However, even with highly sophisticated meta-analytic approaches, it should be noted that across studies, different ranges of chronic conditions and specifications of statistical analyses were adopted. Therefore, evidence from analyses with the same methods on different populations is important to further our understanding. This study is one of the first attempts to narrow such a gap and as far as we are aware, this is the first study to adopt hierarchical agglomerative clustering analysis to compare multimorbid patient clustering patterns.



Strengths and Limitations

Despite this novelty and the methodological strength of the well-validated algorithms to define chronic conditions using ICD-9 and ICD-10, this study has several limitations that require caution in interpreting the results. First, while the Hong Kong data are highly representative of the inpatients of the public sector, we do not have access to patient records in the private sector which may specialize in certain different conditions from those found prevalent in our sample. Also, University Hospital Zurich was our only source of Zurich data; nevertheless, it is a well-established general acute hospital representing diverse patient intake and standard practices. Second, the validity and comprehensiveness of diagnostic codes may differ between sites and may not be sufficiently reflective of the comparison of the true prevalence, especially considering the different healthcare financing mechanisms (social insurance in Zurich and taxation in Hong Kong), infrastructures, medical training, and practice culture, which might have considerable influence on disease coding practices (31). That might also have contributed to the rare coding of peripheral vascular disease in Hong Kong. Also, the codes were based on only one admission instead of a longitudinal assessment. Nevertheless, disease diagnoses were made by registered clinicians in each of the sites, then complemented by ICD codes given by professional teams and can therefore be reasonably considered a reliable source of disease codes in the given settings of this study. Third, inpatient data are limited to those who have already been admitted due to acute symptoms, and therefore do not represent community prevalence. For example, despite higher screening prevalence of hepatitis B in Hong Kong than Zurich (32), the observed prevalence in our Hong Kong sample is lower than that in our Zurich sample. Therefore, the findings are not readily generalizable to the outpatient populations in which multimorbid patients requiring chronic care and medications are typically better represented. Future studies are recommended to include outpatient samples with well-maintained data coding consistency and quality. Fourth, there may be under-coding of diagnoses for which no specific screening is in place upon hospital admission in general, such as mental disorders. Fifth, we only adopted a limited predetermined list of 30 diseases for the clustering analysis. Diseases not included in the list were not used for multimorbidity profiling. However, this approach allowed us to use well-validated algorithms (20) that enable first insight into the question of universality without having to validate these algorithms for the specific settings. Importantly, the present study provides preliminary evidence of some degree of universality across populations. Sixth, the comparison between the sites were mainly qualitative and no statistical tests were applied to quantitatively summarize the differences of the clustering patterns. However, our approach was a combination of clinical reasoning and exploratory machine learning methods in addressing the problem, which may facilitate future research with similar purposes. Last but not least, as the sample were randomly drawn from the Hong Kong and Zurich populations only, external generalizability is limited and the analysis should be replicated in other populations to verify the results.

To conclude, we conducted a hierarchical agglomerative clustering analysis on discharged inpatients from Hong Kong and Zurich based on a list of 30 diseases and provided findings on the universality of multimorbidity patterns across inpatient populations from the two places. Results should be facilitative of the experimentation and development of integrated or collaborative care for multimorbid patients in the healthcare systems of both populations. Future research should adopt more representative samples, longitudinal disease coding, and comprehensive lists of chronic conditions to verify results of this study and make recommendations on the care planning and coordination of services for multimorbid inpatients.
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Background: There are concerns regarding post-acute sequelae of COVID-19, but it is unclear whether COVID-19 poses a significant downstream mortality risk. The objective was to determine the relationship between COVID-19 infection and 12-month mortality after recovery from the initial episode of COVID-19 in adult patients.

Methods: An analysis of electronic health records (EHR) was performed for a cohort of 13,638 patients, including COVID-19 positive and a comparison group of COVID-19 negative patients, who were followed for 12 months post COVID-19 episode at one health system. Both COVID-19 positive patients and COVID-19 negative patients were PCR validated. COVID-19 positive patients were classified as severe if they were hospitalized within the first 30 days of the date of their initial positive test. The 12-month risk of mortality was assessed in unadjusted Cox regressions and those adjusted for age, sex, race and comorbidities. Separate subgroup analyses were conducted for (a) patients aged 65 and older and (b) those <65 years.

Results: Of the 13,638 patients included in this cohort, 178 had severe COVID-19, 246 had mild/moderate COVID-19, and 13,214 were COVID-19 negative. In the cohort, 2,686 died in the 12-month period. The 12-month adjusted all-cause mortality risk was significantly higher for patients with severe COVID-19 compared to both COVID-19 negative patients (HR 2.50; 95% CI 2.02, 3.09) and mild COVID-19 patients (HR 1.87; 95% CI 1.28, 2.74). The vast majority of deaths (79.5%) were for causes other than respiratory or cardiovascular conditions. Among patients aged <65 years, the pattern was similar but the mortality risk for patients with severe COVID-19 was increased compared to both COVID-19 negative patients (HR 3.33; 95% CI 2.35, 4.73) and mild COVID-19 patients (HR 2.83; 95% CI 1.59, 5.04). Patients aged 65 and older with severe COVID-19 were also at increased 12-month mortality risk compared to COVID-19 negative patients (HR 2.17; 95% CI 1.66, 2.84) but not mild COVID-19 patients (HR 1.41; 95% CI 0.84, 2.34).

Discussion: Patients with a COVID-19 hospitalization were at significantly increased risk for future mortality. In a time when nearly all COVID-19 hospitalizations are preventable this study points to an important and under-investigated sequela of COVID-19 and the corresponding need for prevention.

Keywords: COVID-19, mortality, cohort, adult, post COVID


INTRODUCTION

Coronavirus disease 2019 (COVID-19) has had devastating consequences on the global population. In terms of directly measured outcomes, by August 2021, COVID-19 has resulted in more than 4.2 million direct deaths worldwide, and more than 600,000 direct deaths in the United States alone (1). Millions of people globally have recovered from the illness, and there has been significant interest into the impacts of a COVID-19 infection on patients after the patient has recovered.

Post-acute sequelae of COVID-19 is not well understood. For some patients, the post-acute complications can affect multiple organ systems and persist for many months affecting quality of life (2–7). Severe complications like post-acute thrombosis, respiratory failure, and cardiac and vascular damage may increase the likelihood of future morbidity and mortality in recovered COVID-19 patients (8–10). The data from cohort studies investigating these long-term complications post COVID-19 infection is quite limited, and studies mainly focus on complications leading to re-admission rather than post-acute complications (11–14). One study suggested that COVID-19 infection carries an increased 6-month mortality risk (15).

A recent study focusing on hospitalizations for post-acute sequelae of COVID-19 suggested that severe COVID-19 (defined as a COVID-19 hospitalization) confers a greater risk of downstream hospitalization than either COVID-19 negative patients or even mild COVID-19 (16). It is unclear, however, whether a severe COVID-19 infection places patients at a greater 12-month mortality risk beyond the initial episode of infection. Moreover, little research has focused on post-acute COVID-19 sequelae for younger vs. older patients.

The purpose of this study was to examine the post-acute COVID-19 sequelae on 12-month mortality, specifically examining differences in risk between patients with severe COVID-19, mild COVID-19 and no COVID-19. This 12-month risk was examined in a longitudinal cohort of patients who tested either positive or negative for COVID-19 as determined by Polymerase Chain Reaction (PCR) testing within in a large healthcare system.



METHODS

The data for this project comes from a de-identified research databank containing electronic health records (EHR) of patients tested for or diagnosed with COVID-19 in any setting in the University of Florida (UF) Health system. The dataset compiles line-level diagnosis, treatment, resource utilization and outcome information on UF Health patients with COVID-19-like symptoms or who have undergone COVID-19 clinical testing as recorded in the UF Health Epic EHR. The data include qualifying patients seen at UF Health locations in Gainesville and Jacksonville since Jan 1, 2020. Usage of the databank for research is not considered human subjects research, and IRB review was not required to conduct this study.


Definition of Cohort

The cohort for this study consisted of all adult patients aged 18 and older who were tested for COVID-19 between 01/01/2020 and 06/30/2020 within the UF Health system, in any encounter type (ambulatory, Emergency Department, inpatient, etc.). The databank contained EHR data for all patients in the cohort current through 06/30/2021. COVID-19 diagnosis was validated by PCR. Baseline dates for COVID-19 positive patients were established at the date of their earliest recorded PCR-confirmed positive COVID-19 test, and baseline for COVID-19 negative patients was assessed at the earliest recorded negative COVID-19 test. Each patient was only included once in the analysis. For patients with multiple COVID-19 tests, if at least one test gave a positive result, the patient was classified as COVID-19 positive, and the date of their earliest positive COVID-19 test result was used as their baseline date. For patients with multiple COVID-19 tests which were all negative, the patient was classified as COVID-19 negative, and the date of their earliest negative COVID-19 test results was used as their baseline date. Patients were tested in the context of seeking care for COVID-19; the tests were not part of general screening and surveillance.

Only patients with at least 365 days of follow-up time after their baseline date were retained in the cohort. Patients with more than 365 days of follow-up were censored at 365 days. COVID-19 positive patients were also categorized as having had either a severe or mild/moderate COVID-19. Patients seen only in an outpatient setting were classified as having mild/moderate COVID-19, while those who were hospitalized for any reason during their first 30 days of follow-up were classified as severe.

Our analysis was undertaken including patients early in the pandemic with the understanding that the International Classification of Diseases-10 (ICD-10) code for a confirmed COVID-19 diagnosis was not issued until April 1, 2020, yet our sample included patients beginning in January 1, 2020, a time frame that included hospitalizations before the ICD-10 code existed (17). We attempted to validate if the primary diagnosis for the hospital encounter was for COVID-19 by examining if the COVID-19 positive patient who was hospitalized was diagnosed with COVID-19 according to the ICD-10 code of U07.1.

The cohort was also censored for 30 days post-baseline in the COVID-19 negative patients or until 30 days post hospital discharge for the severe COVID-19 patients to ensure that health care utilization was post-acute and not part of the initial COVID-19 episode of care (e.g., not a readmission). For COVID-19 negative patients, both patients who were and were not hospitalized within the first 30 days of follow-up were included in the analysis. This left-hand censoring allows us to consider the outcome to be a post-acute sequelae distinct from the initial COVID-19 episode.



Outcome Variables

The primary outcome investigated in this study was the 365-day all-cause mortality rate. Mortality data was sourced both from EHR data and the Social Security Death Index (SSDI), allowing for the assessment of deaths which occurred outside of UF's healthcare system. When conflicting dates of death were observed between the EHR and SSDI, the date recorded in the patient's medical record was used. Patients who died within their 365-day follow-up window were censored at the date of their recorded death. Patients who died within the first 30 days of their baseline COVID-19 test were excluded from the analysis as well patients whose mortality status was unknown. Based on previous literature regarding organ systems affected by COVID-19 and likely complications, additional analyses on condition-specific mortality were performed for cardiovascular or respiratory-related causes of death (8–10). As the cause of death was not directly recorded in the either the SSDI or EHR, causes of death were estimated algorithmically. For patients who were hospitalized within the 30 days preceding their death, a patient was considered to have died of a cardiovascular, or respiratory-related condition if an ICD-10 code corresponding to one of these conditions was associated with an inpatient encounter. The targeted conditions investigated as cardiovascular outcomes were myocardial infarction, heart failure, and stroke. The respiratory conditions were pneumonia, hypoxemia, and acute respiratory distress syndrome. The ICD-10 codes used to define these outcomes are given in Table 1.


Table 1. Diagnosis codes for analyzed outcomes and comorbidities.
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Comorbidities

Comorbidities and demographic variables which could potentially confound the associations between mild/moderate COVID-19, severe COVID-19, and no COVID-19 and mortality for post-acute COVID-19 complications were collected at baseline for each member of the cohort. Demographic variables included patient age, race, ethnicity, and sex. The Charlson Comorbidity Index was also calculated, accounting for the conditions present for each patient at their baseline. The Charlson was designed to be used to predict 1 year mortality and is a widely used measure to account for comorbidities.



Analysis

Hazard ratios for the risk of death for post-acute COVID-19 complications by COVID-19 status were determined using Cox proportional hazard models. We obtained hazard ratios for mortality based on COVID-19 diagnosis category, using COVID-19 negative status as the reference. These analyses were then modified to control for age, sex, race, ethnicity, and the Charlson Comorbidity Index.

Additional analyses stratified by age (above/below age 65) were performed to compare the strength of the association between COVID-19 status and mortality between the two subgroups. The proportional hazards assumption was confirmed by inspection of the Schoenfeld residual plots for each variable included in the models and testing of the time-dependent beta coefficients. Analyses were conducted using the survival package in R v4.0.5.




RESULTS

A total of 13,638 patients were included in the final cohort, of whom 178 (1.31%) were classified as severe COVID-19, 246 (1.80%) as moderate/mild COVID-19, and 13,214 (96.9%) as no COVID-19 patients. The characteristics of the sample split into the three groups of (a) mild/moderate COVID-19, (b) severe COVID-19 and (c) negative COVID-19 is shown in Table 2. Among COVID-19 PCR positive patients who were hospitalized beginning January 1, 2020, 86.5% of the patients had the ICD-10 code (U07.1) released in April, 2020 for a confirmed COVID-19 diagnosis. Figure 1 presents the Kaplan-Meier curves comparing the risk of mortality for all conditions by COVID-19 severity. The risk of mortality post COVID-19 infection is presented in Table 3. In both unadjusted and adjusted analyses, severe COVID-19 infection has a significantly increased risk compared to those with no COVID-19. In addition to the greater mortality risk relative to no COVID-19, the severe COVID-19 group had a significantly increased risk of death compared to the mild/moderate COVID-19 group in adjusted analyses. The mild/moderate COVID-19 patients were not at increased risk of death compared to the COVID-19 negative group.


Table 2. Characteristics of the COVID-19 positive and COVID-19 negative patients in the cohort.
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FIGURE 1. Kaplan-Meier curve comparing all-cause mortality between COVID-19 positive and COVID-19 negative patients.



Table 3. All-cause mortality hazard ratios by COVID-19 status for conditions other than COVID-19.
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Age-specific hazard ratios for all-cause mortality were also determined. Among patients 65 and older, a significantly increased risk of death was observed between patients with severe COVID-19 and no COVID-19. Among patients under 65, a greater significantly increased risk of death between severe COVID-19 and no COVID-19 was observed. The ratio of hazard ratios derived from the interaction between age-grouping and severe COVID-19 was statistically significant (HRR = 1.62; 95% CI: 1.05, 2.51), suggesting that patients under 65 with severe COVID-19 have a higher mortality risk than patients aged 65 and older with severe COVID-19 relative to patients with no COVID-19. No effect between mild/moderate COVID-19 and mortality was observed in either subgroup.

The number of deaths when attempting to classify them by cause of death indicated the majority of patients who had COVID-19 died of other causes than respiratory or cardiovascular. Only 20.5% of the post-acute COVID-19 deaths were for respiratory or cardiovascular causes. Among the total cohort, the risk of mortality because of respiratory disease for severe COVID vs. no COVID was HR 4.58 (2.58, 8.13). Similarly, among the total cohort, the risk of cardiovascular mortality for severe COVID vs. no COVID was HR 3.13 (95% CI 1.64, 5.97).



DISCUSSION

These results support previous findings indicating that there is a substantial impact on the likelihood of severe post-acute COVID-19 sequelae depending on the severity of the initial COVID-19 episode (16). This study provides evidence that the increased risk of death from COVID-19 is not limited to the initial episode of COVID-19, but a severe episode of COVID-19 carries with it a substantially increased risk of death in the following 12 months. In fact, the risk of 12-month mortality among adults under 65 who are hospitalized with COVID-19 is increased by 233% over those who are COVID-19 negative. Nearly 80% of the downstream deaths among patients with COVID-19 were for causes other than respiratory or cardiovascular. Since these deaths were not for a direct COVID-19 cause of death among these patients who have recovered from the initial episode of COVID-19, this data suggests that the biological insult from COVID-19 and physiological stress from COVID-19 is significant.

This study adds to the accumulating literature of post-acute sequelae following a COVID-19 infection. While those 65 and older are more likely to be hospitalized and die from COVID-19 than those under 65 (18), we found the 12-month mortality of those under 65 hospitalized with COVID-19 to be increased more than their older counterparts when compared to the COVID-19 negative group. Even though we focused primarily on all cause mortality we were able to determine the impact of COVID-19 on both downstream respiratory and cardiovascular death risk. The vast majority of deaths did not fall into these categories. These novel findings identify critical areas for future research and demonstrate the pervasive nature of COVID-19 sequelae. They also suggest that individuals are dying of a variety of conditions.

Based on the evidence that contracting severe COVID-19 infection increases the risk of death after surviving the episode, it is clear that prevention of significant COVID-19 infection is the most effective way to decrease the risk of death following COVID-19. Mitigation strategies like masking, physical distancing and improved ventilation are useful strategies to prevent a COVID-19 infection. Vaccination is a measure that can both prevent and substantially decrease the risk of a severe COVID-19 infection, as it has been shown that breakthrough infections are mild-moderate in severity (19). There were no significant differences in mortality risk between patients with mild/moderate infection and the COVID-19 negatives, suggesting the value of vaccinations at preventing death from the downstream complications of COVID-19.

There are several strengths and limitations to this study. A strength to this study is that the study has a PCR validated COVID-19 negative comparison group. Rather than simply treating patients in the residual category who weren't diagnosed with COVID-19 as negative this study has a PCR validation of their status. A second strength of this study is that this is the first study, to our knowledge, to follow COVID-19 patients out 12 months post-acute COVID-19. This allows us to have an even better idea of downstream significant outcomes of COVID-19.

In terms of limitations, the first that needs to be considered is that the analysis was based on patients seen in one health system with a regional catchment area. Although more than 13,000 PCR based COVID-19 diagnoses were included in the analysis, and the cohort was followed for 12 months, the study cohort may not be representative of the patient population in other areas of the USA. Second, we are not able to determine the reasons that patients chose to interact with our health system. It is possible that asymptomatic patients who had not been exposed to the virus sought a COVID-19 test prior to traveling and were included in the analysis. Third, this study involved patients from the initial wave of the COVID-19 pandemic. Our data collection began in January, 1, 2020 and the ICD-10 code for a confirmed COVID-19 diagnosis wasn't even issued until April 1, 2020. Complete compliance with the new diagnosis code may have lagged. Our knowledge of effective management of COVID-19 has increased considerably since then, and the results identified in this analysis may be mitigated if repeated at a later date. Fourth, we had hoped to examine the causes of death of these patients in more specific categories than what we reported. As we indicated in the results, importantly, the patients died from a wide variety of causes. We examined a variety of causes of death that may have been expected to follow from COVID-19 but most had few deaths because mortality was dispersed across many causes. Even causes we might have predicted like clotting disorders had few deaths. We examined clotting disorders defined as deep vein thrombosis, venous thromboembolism, and pulmonary embolism and their associated ICD-10 codes (16). Only one patient with COVID-19 (1 in severe group and 0 in mild group) ended up dying of a clotting disorder over the next 12 months. The survival analysis was unreliable based on so few deaths with this type of condition. This reinforces that we may need to reconceptualize the impact of COVID-19 on patients.

In conclusion, this study demonstrates a previously undocumented risk to infection with COVID-19, particularly for patients who are hospitalized for COVID-19. These patients have a substantially increased risk for mortality over the next 12 months. The benefits of preventing severe COVID-19 goes beyond flattening the curve for overwhelming the health system with hospitalized patients but extends to decreased 12-month mortality risk for conditions other than COVID-19 directly.
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Background: Hunger is a pandemic among adolescents, resulting in both underweight and obesity, and posing a substantial health challenge.

Objective: To estimate the dual burden of malnutrition among adolescents with hunger.

Design: Data were from the Global school-based Student Health Survey (GSHS). In total, data from 26,986 adolescents with hunger across 5 regions and 41 countries between 2010 and 2015 were analyzed in this study. Weighted prevalence and mean estimates of underweight, overweight, and obesity were calculated by gender, age, and country. Prevalence and 95% confidence intervals (CI) were calculated for regional and country-level income.

Results: The total prevalence of underweight, overweight and obesity among young adolescents with hunger was 6.2% (95% CI: 4.4–8.0%), 25.1% (95% CI: 20.3–29.9%) and 8.9% (95% CI: 6.5–11.3%), respectively. Southeast Asia had the highest prevalence of underweight (17.2%; 95% CI: 7.3–27.0%). America had the highest regional prevalence of obesity (11.1%; 95% CI: 7.2–15.1%) and overweight (28.9%; 95% CI: 21.9–35.9%). Low income countries had relatively high prevalence of underweight (11.5%; 95% CI: 3.2–19.9%). High income countries had the highest prevalence of obesity (17.4%; 95% CI: 14.9–19.9%) and overweight (38.7%; 95% CI: 32.0–45.4%). The co-existence of underweight and overweight among adolescents with hunger was highest in the Eastern Mediterranean region, and in upper-middle and high-income countries.

Conclusions: There is a dual burden of underweight and obesity among adolescents with hunger aged 12–15 years, which differs between geographical regions. The integration of targeted interventions and policies is required to simultaneously address both underweight and increasing rates of obesity among adolescents with hunger in different regions.

Keywords: hunger, obesity, adolescent, malnutrition, underweight, overweight


INTRODUCTION

The number of hungry people worldwide has been slowly rising since 2014, with more than 840 million people projected to experience hunger by 2030 (1); this issue is most acute among adolescents, with about 30% experiencing moderate or severe hunger, which is more than triple the global average for the total population of 8.9%. Hunger among adolescents is therefore a serious global public health issue. Adolescence is a critical period of rapid growth, in which the foundations for future health are established. Adolescents therefore have higher nutritional requirements, placing them at greater risk of malnutrition. Generally, hunger increases the risk of being underweight, which is a primary cause of poor health, and compromises the socio-economic development, ability to learn, and productivity of an individual (2).

Pediatric obesity is also increasing rapidly worldwide, with the global prevalence of obesity or overweight children and adolescents aged 5–19 years increasing more than four-fold from 4 to 18% from 1975 to 2016 (3). Overweight or obesity in adolescence is also likely to give rise to lifelong overweight or obesity (4), which is associated with an increased risk of developing chronic non-communicable diseases (such as type 2 diabetes, hypertension, and cardiovascular disease) at an earlier stage, as well as early death (5, 6).

Obesity is often a consequence of over-eating. A recent study indicated that hedonic hunger, defined as eating food for pleasure, is positively associated with obesity among women (7). Several studies have reported a positive association between hedonic hunger and eating unhealthy foods (8, 9) among young people, which increases the risk of childhood obesity (10). Among overweight or obese people, reducing hunger may improve weight loss (11).

Overweight or obesity and underweight may co-exist in a population (12, 13), referred to as the “dual burden” of hunger, which is a great challenge for public health that has negative economic impacts. This dual burden (14) was originally reported in adults, but is also known to affect young adolescents (2, 15); however, to date, there is a dearth of studies aiming to characterize the dual burden among hungry adolescents. Hunger may not only increase the risk of underweight, but may also be linked with obesity, posing complex and substantial challenges to adolescent health. In this study, we characterize the burden of underweight, overweight and obesity among young adolescents with hunger aged 12–15 years worldwide, using data from the World Health Organization (WHO) Global school-based Student Health Survey (GSHS). Describing the dual burden of hunger among adolescents will enable policymakers to identify and implement targeted actions to achieve the United Nations (UN) Sustainable Development Goal of ending malnutrition in all its forms by 2030.



MATERIALS AND METHODS


Data and Participants

The data used in this study came from the GSHS, which is a global collaborative surveillance project designed to obtain and assess health behavioral risks and protective factors among young adolescents worldwide. It was developed by the World Health Organization in association with the United States Centers for Disease Control and Prevention, the United Nations Children Fund, the United Nations Educational, Scientific and Cultural Organization, and the Joint United Nations Programme on HIV/AIDS. The GSHS was approved in each country by a national government administration (most often the ministry of health or education) and an institutional review board or ethics committee. Verbal or written consent was obtained from participants and their parents in all countries. More details about the GSHS can be found at https://www.who.int/ncds/surveillance/gshs/en.

A two-stage cluster sampling strategy was used in each participating country. All schools were selected with a probability proportional to their enrolment sizes, then classes in which all students were eligible to participate in the survey were randomly chosen from these schools. The GSHS questionnaire was self-administered and anonymously completed by students. In total, 29,941 young adolescents with hunger aged 12–15 years from 5 regions and 41 countries completed the survey between 2010 and 2015. From these, 26,986 individuals were included in our study, after excluding participants with missing information on sex, age, height, weight, and hunger, and surveys in which response rates were <60%.



Measures

Weight and height were self-reported in the GSHS, and body mass index (BMI) was calculated as weight in kilograms divided by the square of height in meters. Overweight, obesity and underweight were defined as BMI-for-age >1 standard deviation (SD), >2 SD, and <2 SD from the WHO growth reference values for 5–19 years (16, 17), respectively. Hunger was measured using the question “during the past 30 days, how often did you go hungry because there was not enough food in your home?” The possible responses were “never,” “rarely,” “sometimes,” “most of the time,” and “always.” In this study, respondents were categorized as hungry if the answer was “sometimes,” “most of the time,” or “always.” National incomes were stratified into four levels for analysis (“low income,” “lower-middle income,” “upper-middle income,” and “high income”) according to World Bank Analytical classifications based on gross national income per capita for the corresponding survey year (18).



Statistical Analysis

All data were weighted using the cluster sampling design of the surveys, with stratification and primary sampling at the national level, to give nationally-representative samples. The weighted prevalence of underweight, overweight, and obesity were calculated for each country. The pooled prevalence and 95% confidence intervals (CI) for underweight, overweight, and obesity among all included individuals, boys, girls, those aged 12–13 years, and those aged 14–15 years, according to WHO region and national income, were calculated using Stata v16.0 (Stata Corporation, College Station, TX, USA). Differences with non-overlapping 95% CIs were considered statistically significant; which is a relatively conservative estimate. In addition, the chi-square test of independence was conducted for sex, age, WHO region, and national income against underweight, overweight, and obesity indices. A P-value of < 0.05 was considered statistically significant in this analysis.




RESULTS


Participants

The characteristics of the individuals included in this study from the GSHS are described in Table 1. In total, 41 countries from five WHO regions had complete BMI and hunger data between 2010 and 2015 [Africa: 4; Western Pacific: 12; Southeast Asia: 2; Eastern Mediterranean: 10; and America (Central and South America): 13]. A total of 26,986 adolescents with hunger (46.7% of whom were male) aged 12–15 years were included in this study. The overall response rate was 90.1%, ranging from 70.5% (Timor Leste) to 97.5% (Brunei). The size of the samples varied from 87 (Chile) to 4,945 (Malaysia).


Table 1. Characteristics of the global school-based student health surveys by region and country (2010–2015).
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Prevalence of Underweight, Overweight and Obesity by Country

The prevalence of underweight, overweight, and obesity in the 41 countries included in our study is shown in Figure 1. There were considerable variations in the prevalence of underweight, overweight, and obesity across countries. Overall, 48.8% (20/41) countries had a prevalence of underweight ≥5.0%, with prevalences exceeding 15.0% in Vietnam, Timor Leste, and Cambodia. The prevalence of underweight was high in many countries in Southeast Asia. Conversely, the prevalence of underweight was <1.0% in the Cook Islands, Kiribati, Nauru, Tonga, Chile, and Peru. The prevalence of overweight varied from 2.8% in Vietnam to 61.4% in the Cook Islands. The prevalence of obesity was highest in Kuwait, Chile, Bahamas, Tonga, and Cook Islands (≥20%) and lowest in Cambodia, Vietnam, Bangladesh, and Timor Leste (<1.0%).


[image: Figure 1]
FIGURE 1. Proportions of obese, overweight and underweight adolescents with hunger aged 12–15 years, organized by country.




Prevalence of Underweight, Overweight and Obesity by Region, Sex and Age

As shown in Table 2, the total prevalence of underweight, overweight and obesity among young adolescents across all 41 countries was 6.2% (95% CI: 4.4–8.0%), 25.1% (95% CI: 20.3–29.9%) and 8.9% (95% CI: 6.5% 95% CI: 11.3%), respectively. Southeast Asia had the highest prevalence of underweight, at 17.2% (95% CI: 7.3–27.0%), followed by Africa, at 8.6% (95% CI: 3.7–13.5%). America had the highest regional prevalence of obesity, at 11.1% (95% CI: 7.2–15.1%) and overweight, at 28.9% (95% CI: 21.9–35.9%). Sex, age and regional differences in the prevalence of obesity and underweight were calculated using the chi-square test. Regional differences were still apparent when the data were stratified by sex and age group; however, the total and regional prevalence values for obesity and underweight did not differ significantly between boys and girls, or between adolescents aged 12–13 and 14–15 years, as indicated by non-overlapping 95% CIs.


Table 2. Prevalence of obese, overweight and underweight adolescents with hunger by region, sex and age.
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Prevalence of Underweight, Overweight and Obesity by Income, Sex and Age

Table 3 shows the prevalence of obesity, overweight, and underweight among adolescents with hunger by national income, sex, and age. Compared with high income countries (3.5%; 95% CI: 2.1–5.0%), low income countries had a significantly higher prevalence of underweight (11.5%; 95% CI: 3.2–19.9%). High income countries had the highest prevalence of obesity, at 17.4 % (95% CI: 14.9–19.9%) and overweight, at 38.7% (95% CI: 32.0–45.4%). This relationship was still observed in the data when stratified by sex and age group. We found significant differences in the prevalence of obesity, overweight, and underweight across different national income levels.


Table 3. Prevalence of obese, overweight and underweight adolescents with hunger by national income, sex and age.
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Relationship Between Prevalence of Overweight and Prevalence of Underweight

Figure 2 shows the relationship between prevalence of overweight and that of underweight by among adolescents with hunger by country. 17.1% (7/41) countries had a prevalence of overweight and underweight greater than the median prevalence estimates for overweight and underweight, respectively, with the highest values observed in the Eastern Mediterranean region (30.0%; 3/10), and in the upper-middle and high-income countries (38.9%; 7/18).


[image: Figure 2]
FIGURE 2. Scatterplot showing the relationship between the proportion of overweight and underweight adolescents with hunger aged 12–15 years, organized by country.





DISCUSSION

In this study, we estimated the dual burden of malnutrition among adolescents with hunger at the population level from 41 countries around the world. We found that 1 in 15 adolescents with hunger was underweight, and 1 in 4 were overweight or obese. Adolescent populations with hunger contained those who were underweight and those who were overweight or obese.

Our findings showed a high prevalence of underweight, overweight, and obesity among young adolescents with hunger; however, there were also substantial differences between regions and countries. The prevalence of underweight was higher in Southeast Asia, while the prevalence of obesity was higher in Central and South America, which is comparable with findings from other studies (3, 19). More adolescents with hunger were underweight than obese in the low and lower-middle income countries, as well as all countries across Southeast Asia and Africa. However, pediatric obesity has surpassed underweight in Central and South America, in which most countries are high income. Obesity is often associated with high income countries or high socio-economic status (20, 21). The co-existence of underweight and overweight among adolescents with hunger at the national level was highest among Eastern Mediterranean countries and those with upper-middle and high incomes. Despite the increasing prevalence of overweight and obesity worldwide, our finding that young adolescents with hunger who were underweight outnumbered those with obesity in most countries indicated that underweight remains a primary health issue in young adolescents with hunger; there is thus a continued need for policies that enhance food security, especially in Southeast Asia, Africa, and low-income countries.

The prevalence of adolescents with hunger who were underweight in this study (7.6%) was greater than that of young adolescents in a previous study by Yang and colleagues (4.7%) (19). Adolescents with hunger due to food insufficiency at home were more likely to be underweight when faced with additional food shortages or food poverty. However, adolescents with hunger who are exposed to obesogenic environments (available and affordable food outside the home, especially foods that are high in fat or sugar, low in vitamins, minerals and protein, and relatively inexpensive) are more likely to become overweight or obese (22). Previous research has shown that greater degrees of hunger lead to the consumption of greater amounts of food, owing to increasing meal size or frequency (23). Furthermore, hunger may cause food deprivation, which leads to stress, anxiety, and emotional distress (24, 25), which may result in stress eating or over-eating (26), and visceral fat accumulation (27). Thus, adolescents with hunger may actually be more likely to become obese than those without hunger (12, 28). Levels of overweight among adolescents with hunger in this study were comparable with those reported in other studies (29).

It is remarkable that middle-income countries may have the greatest dual burden of malnutrition. One recent study (30) showed that the prevalence of obesity is highest among poor individuals in high income countries, and among wealthy individuals in low income countries. The relatively rapid transition from underweight to overweight and obesity has been noted in low and middle income countries (31, 32). Increasing economic development may lead to greater availability of nutrient-poor, energy-dense foods and thus a transition from underweight to overweight and obese among young adolescents; strategies targeting this phenomenon may therefore help to reduce levels of malnutrition in developing countries. Notably, the transition from underweight to overweight or obese among adolescents has accelerated in Southeast Asia (15), indicating that a strategy to combat malnutrition in this region should focus on attenuating this transition while simultaneously resolving hunger issues leading individuals to become or stay underweight.

The dual burden of malnutrition poses serious resource allocation challenges for governments in order to address the dual burden of underweight and overweight or obesity simultaneously (33, 34). Policies that target overweight and obesity in adolescents involve using taxes on “unhealthy” foods high in fat, sugar and/or salt to reduce their consumption, particularly in high income countries. Evidence from Central America indicates that tariff removal has had a positive effect on the affordability of healthy balanced diets and helped improve nutrition in a region characterized by the coexistence of underweight and obesity (35). Price subsidies or food vouchers that target whole grains and fresh fruits and vegetables could also be adopted to make nutritionally dense food more affordable. In addition, supply-side reforms in the food industry such as tax cuts could help to stimulate the production and supply of healthier food. The unaffordability of “healthy” food leads to economic inequalities in levels of overweight and obesity, and also limits the impact of policies targeting unhealthy foods.

To our knowledge, this study is the first to assess the dual burden of malnutrition in adolescents with hunger from a global perspective. However, there are some limitations to our study. First, weight and height were self-reported, which may lead to underestimation of the actual number of overweight or obese individuals (36–38). Second, the GSHS has a wide time frame of data collection (from 2010 to 2015) limiting the comparability of data across countries or regions.



CONCLUSIONS

The nutritional landscape among adolescents with hunger is becoming more complex. We found a dual burden of malnutrition (underweight and overweight or obese) among adolescents with hunger aged 12–15 years, which varied by geographical region. Our findings highlighted that regionally-targeted, integrative interventions and policies are needed to simultaneously address underweight and increasing levels of obesity among adolescents with hunger.
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INTRODUCTION

With the world being amidst the global coronavirus pandemic, the development of vaccines to prevent further transmission was urgently needed, and the response to address this need has been unprecedented. On 21 December 2020, the European Commission (EC), upon a positive scientific recommendation of the European Medicines Agency (EMA), granted the first Conditional Marketing Authorization (CMA) to a vaccine against SARS-CoV-2 (Comirnaty of BioNTech and Pfizer) (1). The CMA was granted for preventing coronavirus disease 2019 (COVID-19) in people from 16 years of age.

On December 27, the COVID-19 vaccination rollouts started across the European Union (EU) Member-States with healthcare and other frontline workers; older adults were identified as priority groups across jurisdictions, while different priority groups were established across different countries. In Greece, January 16 was the first day for the vaccine administration to adults from 85 years of age. Greece introduced a staggered vaccination rollout based on age and exposures. The University Hospital of Heraklion (PAGNI) in Crete was amongst the first healthcare units to participate in this effort. The task was assigned to the PAGNI's Department of Public Health, under the coordination of three university professors and with the participation of 17 residents trained in General Practice/Family Medicine (GP/FM).

This perspective article aims to snapshot observations and experiences gathered from the COVID-19 Vaccination Centre (VC) established at the University Hospital of Heraklion in Crete. We also seek to discuss how key practice aspects could be used to inform future interventions and to translate the experiences gained into concrete proposals to improve the role of healthcare practitioners in GP/FM and in primary health care (PHC), to improve the efficiency and effectiveness of future rollouts, as well as to combat similar crises in the future. Finally, We share the first experiences and observations made to date. Furthermore, we formulate our experiences into recommendations aiming to inform the transformation PHC urgently requires in Greece needs to enhance the resilience of the healthcare system, increase preparedness, and improve response.



EXPERIENCES GAINED

To date (October 1st, 2021), adults, and children from 13 years of age, have been presenting for vaccination to the VC of PAGNI in Crete. During the pre-vaccination consultation, a brief medical history, regarding comorbidities and medications was obtained, along with information on recent episodes of flu or other infections, recent vaccination uptake, and history of contact with any confirmed or suspected COVID-19 case. The first and last author have involved in the providing the services at the VC and supervised the whole process upon the endorsement of the administrative authorities of the University Hospital. Although, it is an audit paper that it has been written as an opinion, the Hospital leaders have fully approved it.

To facilitate the flow of the information in this report, we classified the experiences gained from the VC in three time slots and specifically:

• the first one corresponds to the first 4 months (January–April 2021), i.e., the vaccination of older adults;

• the second (after April 2021–now) corresponds to the period of the first adverse reactions and hesitancy emerging and resulting in a sustained effect against the COVID-19 vaccination attributed to the reported adverse reactions of Vaxzevria (Astra Zeneca);

• the third period one corresponds to the period of indication extension and subsequent vaccination rollout to pediatric population following the approval for ages 12–15. https://www.ema.europa.eu/en/news/first-covid-19-vaccine-approved-children-aged-12-15-eu). All persons vaccinated were provided with clear instructions about which side effects to expect and how to report them to the VC. According to the available protocol, vaccinated people were advised to stay in the hospital, under close observation for 15 min after the administration of the vaccine. The critical comments are shortly outlined below and, where possible, patients' quotes have been used to vividly support the experiences gained vividly.


First Period: Vaccination of the Elderly

(a) Physical function was limited in many of the presenting people and the majority needed assistance. Almost half of them were on wheelchairs, while the presence of frailty was quite apparent in several.

(b) Although almost all older people were living with or close to their children, they frequently expressed feeling isolated, potentially because of the measures taken by their children to protect their parents. One lady mentioned: “It is very frustrating to live in the same building with my six grandchildren and not to be able to see them. I wish this vaccine will end this torture.”

GPs involved in the vaccination rollout set up a plan prior to its initiation so that, apart from vaccination, an empathetic and compassionate approach would be adopted independently of time limitations. If necessary, GPs would provide further consultations. Almost all elderly reacted positively to the empathetic approach of the healthcare professionals and expressed their gratitude for the warm and friendly services they were receiving. A man said: “I wish there were no other people in the waiting room so I could stay more with you and discuss. I felt so lonely, and you are so welcoming…. I wish I knew where to find you when all this ends.”

Many people also shared stories from when they were younger and more active. A well-known retired medical doctor of 89 years who presented for vaccination said: “I am glad that you made us feel so welcome; you remind me the days I was young, and I felt so close to my patients.”

The overall experience confirmed that time should be dedicated to really connecting with patients, even presents certain concrete challenges given the limitations in terms of time available for the encounters in the context of vaccine administration at the VC.

(c) Older people were almost always accompanied by their children, who were present during consultations. These caregivers asked a lot of questions regarding possible vaccination side effects. Discussions in the context of the encounters at the VC revealed that there might be plenty of room for interventions regarding their own vaccination coverage and several other issues related to disease prevention. This underlined the strong bonds between family members, —a valid characteristic of the Greek society, which has primarly contributed to counteracting the effects of previous crises- and highlighted the need to support family cohesion during the strenuous times of the pandemic.

d) The most challenging task was approaching older people with severe mental disorders and dementia, because of the inability to clearly communicate feelings and any potential side effects and given issues of addressing decision-making and autonomy. This challenge had to be managed through close contact with patient caregivers and family, to which GPs explained how to recognize and report side effects.



Second Period: The First Negative Reactions and Vaccination Hesitancy

In the second period, an increased hesitancy to the vaccinations was reported, as captured in the Pharmacovigilance Risk Assessment Committee (PRAC) regarding the sporadic cases of unusual blood clots with low blood platelets with Vaxzevria (AstraZeneca's COVID-19 vaccine) (https://www.ema.europa.eu/en/news/meeting-highlights-pharmacovigilance-risk-assessment-committee-prac-6-9-april-2021). This resulted in a high level of anxiety and uncertainty to the local populations, affecting the vaccination rate, especially in many rural areas where these two vaccines were the only ones available. Furthermore, The lack of active and personal involvement of GPs and PHC professionals in communicating the explicit messages and information as the frontline physicians, with a sporadic role in the vaccination rollout, enhanced the hesitancy, and increased the existing confusion. Several proposals were put forth to local stakeholders and presented in the local media but were not implemented. Among them, the following have been mentioned:

• Establishing a telephone line to facilitate effective communication with people experiencing high fear and anxiety;

• Engaging local stakeholders and key local actors to communicate the key messages in a more effectively way, in addition to the centrally delivered by TV and the social media messages.

One major challenge that Greece faces is the fact that PHC is still nascent despite some progress in the past few years (2). Across the world, the role of PHC during this pandemic was considered crucial, representing the epicenter of service delivery (3). In Greece the pandemic revealed existing issues and this large gap, as people didn't have a “doctor” to trust and to discuss their concerns in case they needed more information or were hesitant (4).



Third Period: Pediatric Populations

In the last period, the contact with children and families revealed the need for closer focus on the family and the adaptation of all the measures to the expectations, wishes, and needs of both the children and their parents, and for key messages to communicate soundly the benefits and soundly. Again, the need of primary care transformation and need for involvement of GP/FM was evident given how trust relationships can contribute to quality service delivery and outcomes.




DISCUSSION

The observations presented in this paper should be discussed in the light of efforts that current healthcare systems undertake to make health and social care services more resilient. It is a general agreement that strengthening PHC is the key to achieve it, while OECD and EC Expert Panel on Effective Ways of Investing in Health underlines the need to strength PHC with a focus on multidisciplinary teams, integrated with community health services, and equipped with digital technologies (5, 6).

Our second observation and especially the first quote, is also an indicates of the perception of what complete full vaccination signaled to them in terms of ending the pandemic.

An observation deserving further attention, especially when GP/FM meets older people with cognitive impairment, is the role of autonomy in the decision-making process, as well as the role of the GP/FM in reporting side effects, pharmacovigilance, and early safety signal identification. Specific recommendations regarding these aspects can be found in the framework of the European guidelines for good pharmacovigilance practices (GVP). Furthermore, safeguarding mobility and autonomy for these people in Greece may be an important area of focus. According to the 2019 OECD report “In 2017, life expectancy at age 65 was 20.1 years, slightly higher than in EU countries. However, people in Greece can expect to live only about 40 % of these years without disability, compared to about 50 % in the EU, which translates into two healthy life years less” (7). This highlights the need for public health and PHC measures to support this part of the population and their families. In addition, frailty has been proven to be a relatively good independent predictor/prognostic factor for COVID-19 outcomes, so this was an opportunity to map and inform on population-level characteristics (8, 9).

Equally, our observations point out to the impact of social isolation and the need for strong vital networking for people of this age group (over 85 years). In Greece, the role of family is crucial, and it seemed that, in our setting, there was good support provided to the elderly. However, loneliness was very prevalent and the need to see able to see their grandchildren was amongst the people's first wishes and perhaps a reason that motivated them to be vaccinated. We propose that vaccination programmes can be used for opportunistic screening of those elderly that need support in the form of mental and social care interventions, by easily identifying people without family or support/members or those that face other difficulties in accessing healthcare services. In line with the recommendations of the EC Expert Panel on effective ways to invest in health (10), the need to focus more on a comprehensive approach to old and vulnerable people including those who have a mental health condition and are socially and economically marginalized, by visiting them at home; assessing their health status, meeting their care and health needs seems to be an urgent priority; and current challenge for the Greek GP/FM and PHC.

To that direction, new healthcare models to respond to the current challenges should be discussed for example. The Italian healthcare system invested locally during the pandemic, and the idea is to keep patients near their families and friends who can take care of them (11). GP/FPs have the chance to work in teams with nurses and other specialists, including psychologists and dieticians to provide care close to patients. Although in Greece models based on such a decentralized form have still not been largely tested, in Greece, community-oriented care could potentially be one of the most successful stories shortly. GP/FM should take the lead toward the establishment of new organizational models.

In parallel, the role of compassion and empathy has received a prompt attention during the past years, and its impact has been assessed during the pandemic. A Lancet perspective article stated that “Our empathy, our capacity to envision that we too could be affected, has been a powerful tool in the public health arsenal” (12). However, this remains another challenge for the Greek healthcare system and its reform.

Health technology has been used in the fight against this pandemic; for example, remote consultations have been extensively used (13, 14). However, this is also a challenge as not all healthcare professionals have adequate digital literacy, whereas not everyone has access to new technologies. Furthermore, evaluation and assessment of these technologies to optimize their delivery and harvest their potential lags. Williams and Tsiligianni (3) report that health information and technology should follow the equity rules. They must be provided for the estimated 40% of the world not yet online. Health Technology Assessment International (HTAi) has also developed two position statements as a response to the COVID-19, emphasizing both the need of ensuring high evidentiary standards, and the need to have sound value propositions with early vaccine assessment for communication with the public (https://htai.org/hta-support-for-covid-19/position-statements-and-hta-reads).

The high hesitancy to COVID-19 vaccination observed during the second period calls for an effective communication strategy to recover from the pandemic, based on sound evidence and with aligned messages across jurisdictions, communities and, even, across borders. Such a strategy needs to involve and engage stakeholders and community leaders. PHC seems to be the suitable ground to achieve it and there are several positive examples gained from Crete that they can be used as best practices (15). To that direction, GP/FPs and PHC practitioners need to be equipped with skills of risk communication and to be able to provide appropriate management based on rational approaches and a clear understanding of people's risk perceptions (16–18). In addition, according to a recent publication (18), risk perception, motivation, and health literacy, all important predictors of health-seeking behavior and adherence to measures, needed to be addressed.

Finally, the vaccination to children and adolescents in the third period highlights the importance the role of the family-oriented PHC and underlines the needs for further training of GP/FPs in the field of child care.



CONCLUSION

The COVID-19 pandemic has placed health systems under pressure and has led to the introduction of extraordinary, if necessary, measures in Greece and across the world. Older people and patients with pre-existing medical conditions and, in general, with vulnerability are at higher risk of infection and worse outcomes (19). Integrated care can help address the public health challenges brought to the fore by the pandemic, and several responses at the European level (20), including nested integrated care approaches, can be used by health systems toward this direction. Rethinking PHC and the care of older and vulnerable people within the public health context is known to be essential for non-communicable diseases (21) and our preliminary observations suggest that this also holds true for COVID-19. GP/FM should approach the persons and the families by taking into consideration their health's biological, environmental, social, and psychological determinants of their health.

Taking into consideration the critical stage of the pandemic and the PHC reforms lately unfolding in Greece (22), our experiences although they were based on personal observations from one VC, can provide ground for further research and support the efforts toward upgrading the country's PHC system toward its integration with public health and substantial involvement of PHC in the design and delivery of efficient and effective vaccination strategies (15). Strengthening PHC is the core message of a recent OECD report (5); Greece should urgently invest in community and family-oriented PHC as a key priority to ensure a resilient health system, increased preparedness and improved response. It could be considered as an important step toward strategic and evidence-informed planning to overcome hesitancy and improve the vaccination rollout in terms of efficiency and effectiveness, improving the overall uptake in across population groups in Greece (23).
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Objectives: This paper aims to explore the direct associations of antibiotics prescription with clinical diagnosis and bacterial detection. It also analyses the relations of clinical diagnosis with symptoms and bacterial detection, with a hope of revealing indirect links to antibiotic prescription.

Methods: The study was implemented in one village clinic and one township health center in each of four rural residential areas in Anhui Province, China. Observations were conducted to record clinical diagnosis and antibiotic prescription. A semi-structured questionnaire survey was used to collected patients' sociodemographic information and reported symptoms. Sputum and throat swabs were collected for bacterial culture.

Results: Among 1,068 patients presenting in the study settings who received a diagnosis of respiratory tract infection (RTI), 87.8% of prescriptions included an antibiotic and 35.8% included two or more antibiotics. Symptomatic RTI patients to the site clinics were diagnosed mainly as having upper respiratory tract infection (32.0%), bronchitis/tracheitis (23.4%), others (16.6%), pharyngitis (11.1%), common cold (8.0%), pneumonia/bronchopneumonia (4.6%) and tonsillitis (4.3%). These clinical diagnosis were associated with symptoms to a varied degree especially for upper respiratory tract infection and bronchitis/tracheitis. Prescription of any antibiotics was positively associated with diagnosis of bronchitis/tracheitis (OR: 5.00, 95% CI: 2.63–9.51), tonsillitis (OR: 4.63, 95% CI: 1.48–14.46), pneumonia/bronchopneumonia (OR: 4.28, 95% CI: 1.40–13.04), pharyngitis (OR: 3.22, 95% CI: 1.57–6.59) and upper respiratory tract infection (OR: 3.04, 95% CI: 1.75–5.27). Prescription of two or more antibiotics was statistically significant related to diagnosis of bronchitis/ tracheitis (OR: 2.20, 95% CI: 1.44–3.35) or tonsillitis (OR: 2.97, 95% CI: 1.47–6.00). About 30% of the patients were identified with some type of bacteria. Bacteria detection was linked with pharyngitis (OR: 0.50, 95% CI: 0.28–0.88) but not prescription of antibiotics.

Conclusions: Antibiotics prescription were found with a strong relation to diagnosis of RTIs given by the clinician but was not associated with the presence of bacteria in patient samples. Part of the diagnosis may have been given by the clinician to justify their antibiotics prescription. There is clear need to use additional measures (e.g., symptoms) in conjunction with diagnosis to supervise or audit excessive antibiotics use.

Keywords: antibiotic, respiratory tract infection, primary care, diagnosis, bacterial isolation


INTRODUCTION

Antimicrobial resistance (AMR) is a global public health problem, which contributes to increased morbidity, mortality, and economic costs associated with infections (1, 2). AMR is caused primarily by over or inappropriate use of antibiotics (3–5). The bulk of human antibiotic use happens in primary care settings, with respiratory tract infections (RTI) accounting for over 80% of antibiotic prescriptions (6). The equivalent of primary care facilities in western countries, township health centers and village clinics in China, provide most outpatient care in rural areas, but antibiotic stewardship programs in these settings are much less developed than in higher level settings such as county, prefecture and provincial level hospitals (7, 8). Data from the National Center for Health Statistics of the United States shows that between 20 and 50% of outpatient antibiotic prescribing in the US is estimated to be unnecessary, which translates into nearly 47 million unnecessary antibiotic prescriptions each year (9). Excessive antibiotic use may be even more prevalent in China. Our previous study conducted in primary care settings of Anhui Province in China revealed that 88.0% of symptomatic RTI patients were prescribed antibiotics (6).

AMR containment depends heavily upon thorough understanding of drivers of antibiotic prescribing. Ideally, prescribing decisions should be evidence-based and information on bacterial presence together with antibiotic sensitivity can help. However, as in most countries, in China, microbiological tests are not available in primary care settings and patient samples are rarely sent to referral laboratories for testing (10). In consequence, existing studies in rural China have seldom investigated relationships between microbiological and clinical diagnoses in the treatment of RTI.

Another way of optimizing antibiotic prescribing is addressing clinical drivers. Several studies have found that symptoms reported by patients, diagnosis given by physicians and the social-demographic background of patients are all linked to antibiotic prescribing patterns (11–13). Other studies have reported that antibiotic prescribing rates are higher in rural (vs. urban) practices, among patients with longer illness duration or acute bronchitis, and when providers experience greater diagnostic uncertainty (14, 15). However, contemporary studies on determinants of antibiotic prescription in rural China suffer from two major shortcomings. First, they rely primarily on retrospective reports or review of patient records (16, 17). Retrospective reports are prone to biases, and this is especially true for rural residents many of whom are illiterate and may not be capable of distinguishing antibiotic from non-antibiotic medications; while in a previous study we found that electronic patient records do not match actual prescriptions to a large extent in rural China (18).

Funded jointly by the National Natural Science Foundation of China (NSFC) and UK Research and Innovation (UKRI) through the Newton Fund, we carried out a 3-year project titled “Pathways to optimizing antibiotic use in rural Anhui province, China” that aimed to investigate the magnitude and drivers of antibiotic use and antibiotic resistance in rural areas in China. The project adopted a mixed methodology making innovative use of non-participant observation, qualitative interviews, structured questionnaire surveys, microbiological testing and record review. The overall study protocol and results from other study components are published elsewhere (19, 20). This part of the study explores the direct associations of antibiotics prescription with clinical diagnosis and bacterial detection. It also analyses the relations of clinical diagnosis with symptoms and bacterial detection, with a hope of revealing indirect links to antibiotic prescription.



MATERIALS AND METHODS


Recruitment Criteria

The study took place in one village clinic and one township health center in each of four counties in Anhui Province, China. Participants were male or female outpatients who were: (a) 18 years or older and able to give consent to participate in the study; (b) presenting to the recruitment site for the first time for the current illness; and (c) observed as having exacerbation of chronic obstructive pulmonary disease (COPD), upper respiratory tract infection with productive cough or sore throat.

These conditions were selected because they are common clinical presentations that can be associated with bacterial infection and where an organism may be identified through laboratory testing.



Sampling and Sample Size

The clinics/centers in each county were selected randomly from a list provided by the provincial health board of all potential facilities fulfilling set criteria (population size, location, transport links, patient footfall). The participant patients were selected via a “consecutive sampling” in which, when a start date had been determined for a site, the recruitment continued daily (7 days a week) thereafter, until the target numbers had been reached. All presenting patients to the site village clinics and township health centers who met the inclusion criteria during any study day were invited to participate.

The sample size used for this study was calculated based on the microbiological sub-study aims. We estimate that at least 1,000 RTIs patients this will yield 100 Streptococcus pneumoniae isolates which should provide sufficient power to allow us to estimate key antibiotic susceptibilities. The detailed description and calculation of the sample size for this study has been reported in the published study protocol (19).



Questionnaire and Data Collection Procedures

Data were collected from semi-structured observations, exit survey, specimen collection and testing (Figure 1). The observation focused on daily operational routine including test ordering, prescribing, patient recall and other standard procedures using a pre-designed worksheet (19). The exit survey was a brief face-to-face questionnaire consisting of structured and semi-structured questions and completed by all patients consented by the attending clinicians at clinics and health centers and recruited into the study. The questionnaire was informed by open-ended interviews undertaken in the study's pilot phase and included information on social demographics, symptoms and diseases history (Supplementary File 1). A trained researcher was sent to each participating clinics and health centers to perform semi-structured observations.


[image: Figure 1]
FIGURE 1. Flow chart of participant recruitment.


Sputum and throat swabs for bacterial culture, identification and susceptibility testing were collected. Sputum was collected from patients presenting with productive cough and throat swabs from patients with sore throat. The specimens were collected by the attending doctor using a sterilized container and according to a standard protocol. The specimens were transported and tested at the Central Laboratory of Anhui Medical University (AMU). For details are included in the published protocol (19).



Data Management and Analysis

Questionnaire responses were double-entered into a database using EPI DATA 3.1, then exported and analyzed using SPSS. The analysis consisted of two parts. Part one centered on descriptive analysis using 2-sided x2, of null hypothesis, of the power of differences (P < 0.05) in the groups of education year (s), days since onset, symptoms, diagnosis, antibiotic use and bacterial detected between different sex and age groups.

Part two built 2 sets of multivariable logistic regression models aimed to derive the two kinds of associations as specified in the study purposes. More specifically, the first set of models used “any antibiotic prescription,” “combined antibiotic prescription,” and “bacterial isolation” as the dependent variable, respectively, and diagnosis, days since onset and social demographics as the independent variables. The second set of models used 7 categories diagnosis (including bronchitis/tracheitis, upper respiratory tract infection, pharyngitis, common cold, pneumonia/bronchopneumonia, tonsillitis, others diagnosis) as the dependent variable, respectively, and symptoms, days since onset and social demographics as the independent variables. Supplementary File 2 lists details of values assigned to variables used. The P (< 0.05) and OR value was used to judge whether a given variable is and to what extent linked to antibiotic prescription or bacterial isolation or clinical diagnosis. Any missing data were excluded from the analysis.




RESULTS


Descriptive Characteristics of the Study Population

As shown in Table 1, a total of 1,068 patients aged 17–89 (51.0% males and 49.0% females) completed the exit survey and provided specimens, accounting for 99.5% of all the symptomatic RTI patients who met the inclusion criteria. Male and younger participants had more years of education than female and older ones (P = 0.000). Younger patients' visits to the clinics or health center showed a shorter time interval since onset of symptoms than older ones (P = 0.000). For the RTI patients, the proportion of antibiotic prescription, combined antibiotic prescription and bacterial detection was 87.8, 35.8, and 30.8%, respectively. Antibiotic prescription rate showed no statistical differences between sex and age subgroups, but men and older patients were more likely to get prescriptions containing two or more antibiotics than women and younger patients. There was a significant difference in the percentage of samples from which a bacterial pathogen was isolated by sex [higher in males (33.8%) than females (27.7%), P = 0.033] and age [older (39.6%) than younger (23.5%) patients, P = 0.001].


Table 1. Descriptive statistics of antibiotics prescription, symptoms, diagnosis and common socio-demographics, N (%).
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Among all the patients, the most frequently reported symptoms were sore throat (561, 52.5%), followed by cough with white sputum (525, 49.2%) and breathing difficulties (365, 34.2%). Compared with female patients, male patients were less likely to report snotty nose (4.6 vs. 8.6%), dry cough (10.8 vs. 14.9%), sore throat (43.3 vs. 62.1%) and headache (15.4 vs. 22.4%) but more likely to report cough with white sputum (55.4 vs. 42.6%) and itchy throat (27.2 vs. 21.0%). Compared with older patients, younger ones were more likely to report blocked nose, dry cough, cough with green sputum, sore throat and headache, while being less likely to report cough with white sputum and breathing difficulties. The top diagnoses given by the attending doctors were upper respiratory tract infection (342, 32.0%) and, bronchitis/tracheitis (250, 23.4%).



Factors Associated With Antibiotic Prescription

Model 1 and Model 2 in Table 2 describes the statistics from the logistic regression modeling of “any antibiotic prescription” and “combined antibiotic prescription”. Any antibiotic prescription was positively associated with diagnosis of bronchitis/tracheitis (OR: 5.00, 95% CI: 2.63–9.51), tonsillitis (OR: 4.63, 95% CI: 1.48–14.46), RTI (OR: 3.04, 95% CI: 1.75–5.27), pharyngitis (OR: 3.22, 95% CI: 1.57–6.59) and pneumonia/bronchopneumonia (OR: 4.28, 95% CI: 1.40–13.04) but negatively linked with patients reporting illness duration of over seven days as compared with those reporting an illness duration of 2 days or less (OR: 0.27, 95% CI: 0.16–0.46). Combined antibiotic prescription was more likely to be given to patients aged 40 years older and in patients diagnosed with bronchitis/tracheitis (OR: 2.20, 95% CI: 1.44–3.35) or tonsillitis (OR: 2.97, 95% CI: 1.47–6.00). But less likely to be given to patients reporting longer illness duration (more than 7 days) (OR: 0.62, 95% CI: 0.41–0.94).


Table 2. Multivariable logistic regression statistics between diagnosis and antibiotic prescription or bacterial isolation.
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Factors Associated With Bacterial Isolation

Model 3 in Table 2 provides the statistics from the logistic regression modeling of “bacterial detected”. The likelihood of detecting a bacterial isolate was higher in biological samples from patients aged 65 years or older than from those under 40 years (OR: 1.72, 95% CI: 1.05–2.81) and also from patients who presented at the health facility 3.5–7 days (OR: 1.55, 95% CI: 1.05–2.77) or more than 7 days (OR: 1.83, 95% CI: 1.22–2.74) since onset of infection than from those who presented within 2 days but was lower in patients diagnosed with pharyngitis (OR: 0.50, 95% CI: 0.28–0.88). No statistical association was observed between bacteria detection and prescription of antibiotics.



Relationships Between Symptoms and Diagnosis

Table 3 summarizes results from the logistic regression analysis undertaken to explore possible symptom determinants for the range of clinical diagnoses assigned by the participating doctors in our study. After controlling for sex, age and education, diagnosis of “bronchitis/tracheitis” was found to be positively linked to symptoms of breathing difficulties (OR: 1.94, 95% CI: 1.40–2.68) and to a longer duration (3.5–7 days) since onset of infection compared with ≤2 days (OR: 2.51, 95% CI: 1.62–3.89), while negatively linked to sore throat (OR: 0.53, 95% CI: 0.38–0.75). “RTI” witnessed a positive association with blocked nose (OR: 1.68, 95% CI: 1.22–2.32), runny nose (OR: 1.57, 95% CI: 1.15–2.15), snotty nose (OR: 1.86, 95% CI: 1.07–3.23), sore throat (OR: 1.40, 95% CI: 1.04–1.88) and headache (OR: 1.48, 95% CI: 1.03–2.12), while a negative association with breathing difficulties (OR: 0.63, 95% CI: 0.46–0.87) and days since infection onset (vs. ≤2 days). “Common cold” showed positive link with blocked nose (OR: 2.29, 95% CI: 1.37–3.83), runny nose (OR: 1.90, 95% CI: 1.17–3.11), cough with white sputum (OR: 2.22, 95% CI: 1.21–4.08) and itchy throat (OR: 1.83, 95% CI: 1.10–3.04), while negative link with breathing difficulties (OR: 0.29, 95% CI: 0.16–0.54) and > 7 days since onset (OR: 0.36, 95% CI: 0.15–0.86). Patients with other diagnoses were most frequently among patients with cough with green sputum (OR: 2.49, 95% CI: 1.61–3.86) and with longer duration of symptoms (>3.5 days).


Table 3. Multivariable logistic regression statistics between diagnosis and common factors.
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DISCUSSION

The study found that 87.8% of prescriptions for patients presenting with symptoms associated with RTIs contained an antibiotic, which is substantially higher than that found at similar settings in the United States (14.7%), Africa region (46.8%), the United Kingdom (42.0%) and that recommended by the World Health Organization (15). In addition, more than one in three (35.8%) of prescriptions contained two or more antibiotics. These results suggest that excessive antibiotic use in primary health care settings in rural China is still very prevalent and there is a clear need for a better understanding of the issue.

Our study revealed that most of the clinical diagnoses except common cold were strong predictors of antibiotics use. Treatment should be based on diagnosis, however, the study shows that the antibiotic prescriptions were not necessarily based on the etiology/pathology. According to China national guidelines on rational medicine use for frontier medical care givers (21), antibiotics use is recommended only for pneumonia/bronchopneumonia but not for bronchitis/tracheitis, upper respiratory tract infection, pharyngitis and tonsillitis unless there are clear indications of bacterial infection. However, in our study, a diagnosis of any of these RTIs was a strong predictors of antibiotic prescription. Studies have documented only marginal effects of antibiotic use for these diagnoses, resulting in above a half-day reduction in cough but no reduction of functional impairment compared to placebo treatment (22). For some physicians, diagnosis was given for satisfying record keeping requirement rather than clinical purposes.

Prescription of combined (two or more) antibiotics demonstrated different relationships with diagnosis and symptoms. In terms of diagnosis, it was only positively linked to tonsillitis and bronchitis/tracheitis but negatively related to common cold. These findings may partly be explained, according to our qualitative interviews, by the beliefs that: (a) “common cold is generally, as indicated by its name, common, mild and self-limiting” and therefore “does not need antibiotics treatment”; (b) tonsillitis and bronchitis/tracheitis are “often caused by and/or accompanied with bacterial infections,” “are difficult to treat” and thus “need adequate, potent and broad-spectrum antibiotics”.

The evidence shows that the relationship between diagnosis and symptoms were consistent with national guidelines (21). However, a substantial proportion of patients (13.5%) were not given any diagnosis. This may be explained by the fact that it is difficult to reach a precise RTI diagnosis, especially in primary care settings where lab tests and sophisticated examinations are generally lacking and that consequently, doctors may be accustomed to providing presumptive treatment in the face of diagnostic uncertainty (23). One of the strengths of this study is the collection of clinical samples. However, bacterial detection was negatively linked only to the diagnostic category of pharyngitis. Another interesting and counterintuitive finding relates to duration of illness. Patients with longer than 3.5 days of illness duration were more likely to provide samples which produced positive bacterial cultures but less likely to be prescribed with antibiotics. This suggests that antibiotics may sometimes have been used as a “preventive” action rather than to treat existing bacterial infection or even simply to meet perceived demand since symptoms in the earlier the stage of RTI, can be more extensive thus the greater the perceived demand for a “quick cure” (24, 25). In addition, patients aged 65+ were more likely to provide samples from which bacteria could be grown. This may be partly attributable to reduced immunity and more comorbidities in the elderly population who are therefore, more prone to bacterial infection (26, 27). Finally, it is important to note that bacteria isolation was not associated with prescription of antibiotics.


Implications for Research and Practice

Our study not only calls for additional attention to the excessive use of antibiotics in rural China but also sheds new lights on how to better understand and address the problem. In particular, future efforts should include: (a) research into determinants of antibiotics use for specific diagnoses, especially bronchitis/tracheitis, upper respiratory tract infection, pharyngitis and tonsillitis; (b) training of primary care doctors on compliance with management guidelines of commonly diagnosed RTIs, misapprehensions about these infections and the effectiveness of antibiotics in treating these infections, understanding patients' real demand and reassuring patients without antibiotics; (c) introducing microbiological tests into rural primary care in China and leveraging the test results into rational use of antibiotics, for example, using the results of regular microbiological surveillance surveys to inform local selection of narrow spectrum antibiotics or to reassure patients about the safety of not using an antibiotic; (d) educating patients/residents about disbenefits of unnecessary antibiotics and about clearly communicating their expectations of the consultation.



Strengths and Limitations

This study has both strengths and limitations. It is the first study to collect data from healthcare providers and users through direct (non-participative) observation, whilst most existing research on antibiotic use in China relies on data from medical records or reports by health care professionals, who may be inclined to omit recording overuse or misuse of antibiotics so as to meet relevant policy requirements. It is also the first study to perform both microbiological testing and clinical data collection in rural and township care settings, thus enabling cross-linking of data from different sources. However, the study covered only either sites (village clinics or health centers) within a single province, so caution is warranted in generalizing our findings to other parts of China, although the social, cultural and economic background of Anhui is similar to the majority of areas in the nation. The use of observational methods may also have influenced, to some extent, the routine encounters between the patients and doctors and the prescription behaviors being observed, although we instituted a 2-week preparation period for each site clinic before starting data collection to allow the field researchers to build trust with the doctors and the research team is confident that doctors' prescribing practices were not unduly affected by their presence.



Conclusions

Excessive use of antibiotics is still prevalent in rural Anhui, China. Most of the commonly diagnosed RTIs (bronchitis/tracheitis, pneumonia/bronchopneumonia, tonsillitis, pharyngitis and upper respiratory tract infection) were strong predictors of antibiotic prescription but common cold was not. Prescribing behavior was not associated with microbiological detection of bacteria in patient samples. Part of the diagnosis may have been given by the clinician to justify their antibiotics prescription. Therefore, there is clear need to use additional measures (e.g., symptoms) in conjunction with diagnosis to supervise or audit excessive antibiotics use.
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Objective: Few are known on how and to what extent residents and healthcare providers have different preferences for family doctor contract service (FDCS). This study aimed to elicit and compare the residents' and healthcare providers' preferences for FDCS through a discrete choice experiment (DCE).

Methods: Residents and healthcare providers recruited for the DCE were asked to choose repeatedly between two hypothetical service plans, which differed in six attributes: cost, service package, service delivery, type of service, accessibility of medicine, and level of healthcare team. We use mixed logit regression models to determine preferences for potential attributes.

Results: A total of 2,159 residents and 729 healthcare providers completed valid DCE questionnaires. The mixed logit model results suggested that cost, service package, service delivery, type of service, accessibility of medicine, and level of healthcare team all had a significant impact on residents' and healthcare providers' preference. The level of healthcare team was the most important characteristic of FDCS to both residents and healthcare providers, followed by types of service. They have different preferences on the cost and way of service delivery.

Conclusions: This study provides new evidence on how and to what extent residents and healthcare providers have different preferences for FDCS by determining their perception of various service attributes. These findings suggested that the optimal design and improvement of FDCS plans should consider not only residents but also healthcare providers' preferences to maximize contract service uptake.

Keywords: family doctor contract service, discrete choice experiment, preference, resident, healthcare provider


INTRODUCTION

General practice is regarded by the World Health Organization as the most economical and appropriate healthcare service model. International experience has proved that the promotion of family doctors contract service (FDCS) is an important way to strengthen the primary healthcare system and protect and maintain people health. The Chinese government has piloted the FDCS project since 2016 (1) and proposed that FDCS is healthcare services provided by signing service contract with family doctors (FDs) in the community healthcare centers, and signing service contract with FDs to use FDCS is voluntary. After years of practice, China has initially established a FDCS system and formed some service models with local characteristics; for example, Shanghai “1 + 1 + 1” contract service model (2), Hangzhou “integrated medical treatment and nursing care system” contracted service model (3). Previous studies have shown that the implementation of FDCS has generally improved the effectiveness of self-management in health (4) and primary care quality (5). But at the same time, there are some problems that restrict the progress of FDCSs in China. More recently, some researchers have noted that both the actual signing rate and utilization rate of FDCS are far from the national target in China and need to be improved. A meta-analysis study from Li et al. (6), for example, showed that the signing rate of FDCS for Chinese residents was 46.2% (95%CI: 35.5–56.9%). Further, Deng et al. (7) found that the overall utilization rate of FDCS was 6.9%. In addition to improve the supporting measures and guarantee mechanism at national level, optimizing the design of FDCS plans is also considered as a key determinant to comprehensively promote the quality and efficiency of FDCSs (8). The important prerequisite for this is to clarify the preferences for FDCS from the perspective of residents (demander) and healthcare providers (supplier) (9). However, evidence is unclear cut on how and to what extent residents and healthcare providers have different preferences.

Discrete choice experiments (DCEs) have been used to measure patient and healthcare providers preferences in a range of settings internationally (10). A DCE can be conducted to measure preferences for attributes of treatment by eliciting choices between hypothetical treatment profiles with systematic differences in their attributes (11). Using DCEs in primary care is valuable for determining how to improve rational shared decision-making. Including patient preferences when designing and evaluating healthcare programs can prove beneficial and help broaden the perspective on new or existing technologies. Therefore, this approach has been widely used in healthcare and health economic studies to quantify preferences for treatment attributes (12).

Prior researches have already estimated preferences using DCEs since the implement of FDCS in China. However, most of these studies focused on the view of the demander (residents/patients). For instance, Fu et al. (13) conducted a DCE in Chinese rural population and suggested residents valued the FDs' competence most. Zhu et al. (14) found that the most valued attribute in general practitioner (GP) care for patients was the organizational factors related to whether the provider had sufficient medicine and equipment to provide capable primary care service. Only one study to data measured the supply preferences from the perspective of healthcare providers (15). Meanwhile, similar studies have been conducted in other countries (16–20); nevertheless, considering that patients and healthcare providers references may be subjected to cultural and policy differences, the applicability of research from overseas to China mainland may be limited. More importantly, given the asymmetry of information between consumer and provider, it is not always clear that observed healthcare consumption is based on consumers' preferences and choice alone (21). It is important to understand that the value residents and healthcare providers place on different attributes of FDCS and how these preferences differ. To date, however, no study has been conducted to compare the demand and supply preferences of residents and healthcare providers for FDCS.

To make up for the research gap, the aim of this study is, therefore, to elicit and quantify residents and healthcare providers preferences for various attributes of FDCS by conducting DCEs and to explore the commonalities and differences between the demander and the supplier. We also examine the relative importance (RI) that patients and healthcare providers place on different treatment attributes. Results of this study could provide scientific evidences for the optimal design and strategic improvement in FDCS plans.



MATERIALS AND METHODS

According to the clear guidance on how to conduct DCEs proposed in previous literature (11, 22, 23), we developed and conducted the DCE in 4 main steps: (1) establishing attributes and levels for the experiment, (2) generating the experimental design and questionnaire, (3) collecting data, and (4) analyzing data.


Establishing Attributes and Levels for the DCE

Identifying the attributes and levels that adequately describe the good or service of interest is the key step in DCE study. In our study, the service of interest was FDCS. The selected attributes and levels should be realistic and credible to residents and healthcare providers. We used a stepwise qualitative approach to establish attributes and levels for the DCE. First, we conducted a rapid literature review of existing DCE studies in primary healthcare and FDCS to select a preliminary list of attributes and levels. Combined with requirements of relevant policy documents of the FDCS in China, 10 important attributes were considered: content of service, the level of medical team, types of service, cost of contract, distance to practice, shared-decision making, insurance reimbursement rate, accessibility of medicine, ways of service, and attitude of service. Subsequently, we conducted semistructured interviews with five experts from research and practice (two researchers on FDCS, two GPs in primary healthcare institutions, and one DCE experts) and used the insights gained from these to validate and refine our selection of attributes and levels. Finally, six attributes that impact residents' and healthcare providers' decision-making the most were selected: cost of contract, content of service, types of service, ways of service, accessibility of medicine, and the level of medical team. The next step was to refine the terminology that described the attributes and levels. We chose levels for the cost attribute based on the spread of current prices for FDCS in China. The attributes 2, 3, 4, 5, and 6 were designed at 2 or 3 levels each to include the most common specifications of FDCS and capturing a realistic range within China's primary healthcare system. The final experimental design included six attributes with 2 or 3 levels each (see Table 1).


Table 1. Attributes and levels used in the DCE.
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Generating the Experimental Design and Questionnaire

Based on the attributes and levels we set, a large number of choice tasks will be generated (five attributes at three levels and one attributes at two levels = 35*21). To reduce the choice tasks to a manageable number, we used a fractional factorial design with 16 choice sets with two alternatives. We generated the experimental design using Stata 14.0 software, which chose a design based on optimal D-efficiency that allowed for the optimization of design efficiency, level balance, and the number of choice tasks. The DCE tasks were then divided into two blocks of eight choice sets each. Additionally, we included one repeated choice task as consistency test to ensure that each respondent made realistic trade-offs and to check internal validity. To reduce cognitive burden, respondents were randomly assigned to one of the blocks. To avoid larger numbers of respondents who choose the opt-out option to prevent making challenging choices, we did not leave respondents an opt-out option. This is also consistent with the policy background of our study: with the implementation of the policy of full coverage of FDCS, residents and healthcare providers must make their choice when they are assumed to participate in the FDCS. Previous study suggested that pictures were useful to explain attributes in a low-or middle-income country context where literacy cannot be assumed (24). Thus, we added visual elements into the questionnaire to reduce potential boredom and help respondents engage. To check the respondents' understanding of the questionnaire, a pilot survey was undertaken among 30 voluntary community residents and 10 healthcare providers in Tai'an city. We made minor changes to the format and layout, and our questionnaire was thought to be appropriated in length and understood easily by respondents through the pilot study. Table 2 shows an example choice task for residents and healthcare providers. The DCE choice tasks faced by residents and healthcare providers were exactly the same, whereas they had to choose between two services 1 and 2 from their different perspectives (demander and supplier).


Table 2. Example of a DCE choice task.
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In addition to the DCE part, the questionnaire for residents also included a series of questions concerning respondents' sociodemographic characteristics and current health situation, and the questionnaire for healthcare providers consisted of questions regarding sociodemographic characteristics, present work situation, and current health situation. All questionnaires included an explanation of the attributes and levels.



Sampling and Data Collection

The survey was conducted in Tai'an city, Shandong Province, China. Multistage random sampling was used to choose the representative sample of residents and healthcare providers. First, three or four townships were randomly selected from each district (county) in Tai'an city; second, eight villages (communities) were randomly selected from each township, with a total of 160 villages (communities); third, residents were randomly selected from each village (community), and healthcare providers were enrolled from the selected primary health institutions. The inclusion criteria of residents were the key populations covered by FDCS: pregnant women, patients with chronic diseases, and the elderly aged 60 years and above. The inclusion criteria of healthcare providers were as follows: GPs, village doctors, nurses, public health workers, and other members of FDs team. We collected explicit and written consent from respondents after providing them with a detailed explanation of how their personal data would be used. To ensure the quality of the residents' responses, about 40 min of one-to-one, face-to-face interview for every participant was conducted using the questionnaire by the trained enumerator. Since most healthcare providers had high levels of educational attainment, a centralized self-filling questionnaire method was adopted, but two research assistants accompanied participants from commencement to the completion of the survey with assistance on any queries they may have.

The minimum required sample size for DCE, based on the method suggested by Orme (25), was 84 (500 × 3 ÷ 9 ÷ 2) respondents in this study. To increase precision of estimates, 2,226 residents and 816 healthcare providers were enrolled in DCE study, of which 67 residents and 87 healthcare providers were eliminated for failing consistency test, respectively. Finally, a total sample of 2,159 residents and 729 healthcare providers were included the statistical analysis.



Data Analysis

We analyzed the choice observations from residents and healthcare providers separately using mixed logit model, which is a commonly used method for examining DCEs (26). In our model, expected overall utility U of respondent i from service plan j in the choice set t was given by:

[image: image]

A significant coefficient (β) indicates that the attribute (level) is important for the participants' decision for FDCS. The utilities were converted into odds ratios (ORs) and a statistically significant OR (p < 0.05) indicated that the attribute level had an impact on the choice process of the participants. We calculated the RI of each attribute by computing the difference in the utility of the highest and lowest level of that attribute, divided by the sum of differences of all attributes. We additionally calculated the willingness to pay (WTP) of residents and willingness to supply (WTS) of healthcare providers by taking the ratio of the preference weight of the attribute to the preference weight of the cost of service. We carried out the entire data analysis using Stata 14.0 software.




RESULTS


Characteristics of Participants

Characteristics of residents (n = 2,159) are reported in Table 3. The residents had a mean age of 63.06 years (SD = 10.76), the majority of them were women (58.04%), and 66.33% lived in rural area. A total of 79.99% have been diagnosed with one or more chronic diseases, and more than half of residents (56.97%) reported good health. Table 3 also shows the profile of healthcare providers (n = 729). The mean age of healthcare providers was 42.78 years, 47.33% of them were women, and 57.48% lived in rural area. More than half of them were worked in the village clinic (60.22%), <20% had the intermediate title or above, and 144 (19.75%) reported having chronic conditions.


Table 3. Characteristics of participants.
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Discrete Choice Experiment Results

Table 4 presents the preferences of residents and healthcare providers. In general, all ORs were statistically significant, which suggests that all attributes played a role in their decision for demand and supply of FDCS. As expected, residents preferred to choose service with lower costs, and healthcare provider preferred to supply service with higher costs. Regarding the way of service delivery, healthcare providers preferred outpatient service instead of home visit, whereas residents were more likely to select home visit service. In addition, Integrated Chinese and Western Medicine (ICWM), a higher accessibility of medicine and higher level of healthcare team were preferred by residents and healthcare providers compared with the respective reference categories. However, neither residents nor healthcare providers preferred to pick individualized package. An analysis that includes participants who failed the consistency test provided highly similar results, which indicated that the preferences of residents and healthcare providers for FDCS was robust (see Supplementary File).


Table 4. Results of mixed logit model of residents and healthcare providers.
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Figure 1 shows the RI of the attributes. Level of healthcare team was most important for both residents (37.2%) and healthcare providers (29.6%), followed by type of service. Moreover, healthcare providers placed more importance on cost (20.6%) and way of service delivery (11.5%). In contrast, residents valued way of service delivery (20.5%) and accessibility of medicine (14.5%). It was also noted that the service package was least important for both residents and healthcare providers, relative to all other attributes.


[image: Figure 1]
FIGURE 1. RI of the FDCS attributes for residents and healthcare providers. RI, relative importance; FDCS, family doctor contract service.




Willingness to Pay and Willingness to Supply

Table 5 reports the WTP and WTS estimates based on the mixed logit model results. Residents were willing to pay CNY 490.44 (95%CI, 374.56–606.32) for their preferred highest level of healthcare team (yuan). This is higher than what they were willing to pay for the other attributes: Residents were willing to pay CNY 130.94 for high accessibility of medicine and CNY 183.95 to get ICWM service. The negative (–) results indicate theoretically to what extent the residents would be willing to be compensated for an attribute level. A subsidy of CNY 25.71 was required for residents to accept individualized package services. Meanwhile, the results showed that healthcare providers were willing to sacrifice certain service costs for the preferred attributes and levels: healthcare providers were willingness to sacrifice CNY 112.97 to supply the service by higher level of healthcare team, CNY 123.93 to provide ICWM service, and CNY 45.82 for outpatient service delivery. On the contrary, they would charge CNY 45.53 to provide individualized package service for contracted residents, instead of basic package service.


Table 5. WTP of residents and WTS of healthcare providers (yuan ¥).
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DISCUSSION

To the best of our knowledge, this is the first study using a DCE to reveal the residents' and healthcare providers' preferences for FDCS and compare the difference in preferences between the demander and the supplier in China. Our study showed that cost of service, service package, way of service delivery, type of service, accessibility of medicine, and level of healthcare team all influenced residents' and healthcare providers' preferences for FDCS, which provides new insights on how residents and healthcare providers value attributes associated with FDCS from their different perspective.

Understanding the residents' preferences for FDCS could contribute to better service communication and quality to enhance uptake and adherence of FDCS. We found that residents were mostly driven by high level of healthcare team, and they had the highest WTP for the level-III healthcare team when choosing to sign up for the FDCS. This is not surprising, and the level of healthcare team is generally considered as representing appropriateness and quality of primary care, which could be linked with desired effect of care for patients. In line with this research, previous studies conducted in China revealed that respondents had a strong preference for the healthcare providers with high competence (13, 27, 28). However, recent evidence showed that the low competency of FDs was still one of the notable barriers to implement FDCS in China (8). FDs and team members are the flagbearers of FDCS, and their service capabilities, willingness, and attitudes all influence the quality of primary care. At the same time, the DCE results showed that healthcare providers also valued the higher level of healthcare team. Except the professional nature, which determines their instinct to provide better services to residents, altruistic behavior that has been proven in the previous studies may also explain these preference choices (29, 30). Moreover, results from previous studies have suggested FDs' role as perfect agent for their patients can be strengthened in the presence of an effective governance and operating environment (20, 31). Our results may contribute to the development of future policies taking into account the common preferences of residents and healthcare providers. Therefore, we recommend that more attention should be paid to not only the talent team construction of FDs and regular training, but also the general governance structure and regulation environment.

The type of ICWM service was another important driver of both residents' and healthcare providers' positive decision on FDCS plans. It has been proved that traditional Chinese medicine (TCM) can meet the needs for public health and primary medical care, improve health equity, and realize the great goal that everyone will get access to the basic medical and health services (32). Meanwhile, the ICWM theory for the prevention and treatment of chronic and infectious diseases is more widely accepted in China (33, 34). These highlight the need to promote ICWM services in the implementation and improvement of the FDCS.

Further, we also found different preferences in the way of service delivery between residents and healthcare providers. Similar to results from previous studies (16), our findings revealed that home visits significantly influenced the residents' preference for FDCS. The residents included in our study were key population, such as the elderly people, who generally have high healthcare needs and desire more home visit service. However, the characteristic of FDCS in China is that home visit services are provided by FDs only for those vulnerable group of old, multimorbid, and immobile persons who have specific needs (35). On the other hand, the reality is that the current number of primary healthcare providers is not inadequate (36), and the related laws and operating specifications for home visit services are not insufficient in China, which may explain why healthcare providers preferred the outpatient visit service generally. Policy interventions are needed to address these serious problems in the primary care system (e.g., shortage of FDs).

In general, choosing a service package that suits an individual's needs should be an important factor for signing up the FDCS program. However, our results showed that the service package, while relevant, was of the least importance to the residents and healthcare providers. These can partly be explained by the setting of attribute level in the DCE task. The way of the service package attribute was presented by only two levels, which may not have been as tangible as the difference between other attributes. This may have resulted in the small preference estimates we observed for the service package levels. In spite of this, we found both residents and healthcare providers preferred the basic package service instead of individualized package. This is probably owing to the current characteristics and status quo of Chinese FDCS implementation. The Chinese government has basically achieved full coverage of FDCS for key population; nevertheless, most residents instinctively and voluntarily signed up free basic package service, and the acceptance and uptake of paid individualized packages service among residents was still not high. This gives insight into the importance of improving the service package programs and strengthening the policy publicity to further promote the FDCS in China.

Our study findings and interpretations are subjected to certain limitations. As with other DCE studies, this study is subject to hypothetical bias, as respondents had to make choices between hypothetical service options. Second, only a limited number of attributes can be included in the DCEs. Nevertheless, we have attempted to present real-world decision-making environments by extensive literature review and qualitative interviews to ensure the relevance on FDCS. A third limitation of this study is that we did not provide respondents with an opt-out option, which may lead to parameter estimation bias, but this also requires more research to test. Finally, this DCE study was conducted in one city, which may limit the generalization of the findings to the whole country, and the follow-up study could expand the scope of sampling to verified the findings of this study.



CONCLUSIONS

In this study, we identified residents' preferences for choosing FDCS plans, but also those of healthcare providers' preferences for supplying services. The high level of healthcare team, ICWM service, high accessibility of medicine, and basic package services were common preferences of residents and healthcare providers. Meanwhile, they have different preferences in the cost and way of service delivery. This information could help decision makers to set up appropriate FDCS programs to fit with residents' and healthcare providers' preferences. With the further advancement of China's FDCS programs, it is more important to consider the benefit-risk preferences that residents and healthcare providers have for different service attributes to optimize FDCS programs that can ultimately improve residents' health outcomes and healthcare providers' job satisfaction.
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Background: Little is known about the glycated hemoglobin (HbA1c) levels and quality of life (QoL) in ethnic minority agricultural workers. We investigated the links among health behaviors, HbA1c levels, and QoL ethnic agricultural workers living in rural areas.

Methods: A cross-sectional study was conducted in three northern Provinces of Thailand. Agricultural workers of Indigenous, Hmong, Karen, and Lua communities were recruited. The number of 468 samples were selected using multistage sampling. Data collection was done from interviews using questionnaires, and blood samples were taken.

Results: We revealed 56.8% of participants to be female, with an average age of 49.6 years. Also, 56.0 and 34.8% of participants had low and moderate levels of knowledge on non-communicable diseases, respectively. In addition, 56.8 and 30.6% of participants had moderate and low health behaviors, respectively. Also, 51.5% had a HbA1c level (≥6.5%). We found that 64.7, 22.9, and 12.4% had moderate, low, and high QoL, respectively. Multiple linear regression analysis revealed that having an underlying disease and knowledge score were both significantly related to the health behaviors score (p < 0.05), accounting for 68.6% of the variance. Five variables (ethnicity, BMI, having an underlying disease, smoking, and health behaviors) were significantly related to the HbA1c level (p < 0.05), accounting for 24.6% of the variance. Education, health behaviors, and HbA1c level were significantly associated with QoL (p < 0.05). These three factors could explain 79.4% of the variance in QoL among ethnic agricultural workers.

Conclusion: Health behaviors of ethnic minority agricultural workers influenced their HbA1c level and QoL. Effective health behaviors modification programs should be developed in accordance with the problems and needs among ethnic minority agricultural workers to enhance their QoL.

Keywords: healthcare behavioral, quality of life, hemoglobin A1c, agricultural workers, ethnicities


INTRODUCTION

Agriculture has the largest proportion of informal employment, which is estimated to be more than 90% (1). Most developing countries, like Thailand, have a significant informal sector. According to the formal employment survey 2020, more than half of Thai workers were informal workers (53.8%), with 55.6% working in the agricultural sector (2). Agricultural workers in the informal sector often have low wages and working conditions (3–5). In addition, the majority of Thailand's informal workers are ethnic minority groups residing in rural areas. These ethnic minorities have migrated from neighboring countries. They are distributed in the north provinces, such as Chiang Rai, Phayao, Lamphun, Nan, and Tak (6, 7). Thailand has an estimated population of over 4 million migrants, but no valid population-based data on their health status exists (8).

Most of these individuals are living in poor economic conditions (7–10). For most of their lives, they are engaged in agricultural activities. Some are employed as “general labor” on the highlands, such as growing rice, and planting local vegetables along the hillside. According to one survey, most of these ethnic minorities are informal workers without a Thai national identification card, so they cannot apply for better-paid jobs in the lowlands or cities (11, 12). Some of these ethnic minorities must live in a forest to find rare products to sell for a living. Previously, their lives were unstable because they had to migrate to a better place to live and to obtain better-paid employment (11, 12). They continue to experience problems in daily life, such as having poor access to health services, or being unable to access to certain public services and/or education (11). The neglect of ethnic minorities could create health consequences for them especially epidemics and chronic non-communicable diseases (11–13) which, ultimately, will affect the economy, society, and public-health system of Thailand (13).

Ethnic minorities are designated “vulnerable populations” with a range of health concerns, including non-communicable diseases (NCDs) (e.g., hypertension, diabetes mellitus (DM), hyperlipidemia) due to their specific lifestyles, cultures and diets (9–11). One prospective study indicated that a group of farmers exposed to certain pesticides carried a higher risk of developing DM (14). One study indicated that DM incidence among Thai farmers was associated with pesticide exposure from their working environment (15). Several studies have found that hazardous substances from pesticides can affect insulin secretion, glucose homeostasis, and other related symptoms such physiological, stress, and oxidative (16–19). These factors, which include health behaviors and agricultural activities, may have an impact on the health and quality of life (QoL) of ethnic minority agricultural workers, who contribute economic value for a country. In this study, we focused on their HbA1C levels, which can be useful for people with undiagnosed type 2 diabetes.

QoL studies have been conducted extensively in the field of medicine and public health (20). Those studies have explored the factors influencing the QoL and impact of certain diseases and treatment on the QoL among patients and health-risk groups (9, 10, 20, 21). The Quality of Life Report mentioned that QoL quantifies health status as a component related to physical functioning as well as mental, emotional, and social conditions (21). The concept goes beyond direct measures of population health, life expectancy, and causes of death, and focuses on the impact that health status has on the QoL (21). An individual's life experience is dependent upon the goals, expectations, standards, and concerns in different cultures and value systems (20, 21).

The literature suggests that the QoL among agricultural workers should be improved, and that attention must be given to all dimensions of QoL components, especially for workers in rural areas (21). Health and QoL among informal workers differ on the basis of knowledge and experience that affects their lifestyles (22). Some studies have suggested that personal characteristics, suffering from DM, and self-care behaviors can affect (directly or indirectly) the level of HbA1c and QoL of informal workers (23). One literature review showed that the key factors influencing levels of blood sugar and lipids were age, sex, knowledge and perception of health status, and health behaviors (e.g., diet, exercise, and emotional management); all of these factors could determine good health and QoL among people (15, 24, 25). Research that links DM and ethnic minority agriculture workers is relatively rare (23–25). Few studies have used this method to assess the QoL and health status among ethnic minorities in northern Thailand (23–25). We were interested in examining knowledge, health behaviors, HbA1c levels, and QoL among ethnic minority agriculture workers in the upper and rural areas of northern Thailand, as well as the relationships among these factors. In concept, health behaviors are considered to influence both HbA1c levels and quality of life, and HbA1c levels may also play a role in quality of life. The results of this study could be used to initiate health-promotion programs to control an abnormality of blood glucose levels and to prevent non-communicable diseases and health complications. However, the programs should be appropriated in the context of local rural communities and ethnic minorities.



METHODS

This research was a cross-sectional study under the Unit of Excellence “Health Promotion and Quality of Life.” Data were collected from November 2020 to April 2021 in the northern border provinces where highland and lowland ethnic minority groups live, which comprises the provinces of Lamphun, Phayao, and Nan. Nan Province is a highly mountainous area located in the easternmost part of northern Thailand, near the Laos border. Phayao Province is a plateau area surrounded by mountains, and is adjacent to Nan Province and Laos (26). Lamphun Province is the smallest province located in the north. The geographical area is flat and it is far from the capital city (26). Previously, many ethnic minority groups migrated from Myanmar and Laos to settle in large numbers in northern Thailand (27). Large populations of ethnic minorities were living in the three Provinces we selected. The study areas are about 30–40 km from city centers, and access to public services (including primary care centers and Tambon Health Promoting Hospitals) is difficult. The study cohorts from each Province were selected using a multistage sampling method (Figure 1). First, the three Provinces were selected. Second, we selected districts using a simple random sampling method by lottery, resulting in one district per province. Third, three sub-districts were chosen randomly from each district. Each of the three villages in each sub-district was selected randomly. Then, the recruitment of volunteers to participate in our study was announced through public relations using health volunteers, the head of the village, and health workers in the primary care unit as the main communication channels. The samples were selected using simple random sampling. The sample size was calculated using Cochran's formula with a proportion of 50% (assuming maximum variability), precision of 5%, and 95% confidence level (28). We allowed for a dropout prevalence among participants of 25%. We enlisted the participation of 482 people.


[image: Figure 1]
FIGURE 1. Flow diagram of participants.


The inclusion criteria were females and males: (a) aged ≥20 years; (b) being an ethnic minority registered with the Health Center of Ethnic Group Migrant Peoples, and Migrant Workers, Department of Health, Ministry of Public Health and municipalities in the area; (c) residing in the area for ≥2 years to avoid enlisting temporary migrant workers; (d) able to communicate in the local language; (e) who provided written informed consent before study initiation. People with cognitive and/or psychological disorders, or with gestational diabetes, were excluded from the study, as determined by a research assistant who was familiar with the local population.

Most potential recruits did not speak Thai. Therefore, to obtain correct data, we recruited research assistants from the study area to communicate appropriately and correctly. Before study initiation, an announcement was made, and we recruited 15 research assistants from each sub-district: three public-health scholars, two nurses, and 10 health volunteers from the village. They were able to communicate in the local language and to access study participants (hereafter termed “participants”) rapidly and conveniently.

Before data collection, a meeting for research assistants in each area was held to clarify the objectives of the research, data-collection process, understanding of questionnaires, and the privacy of participants. We aimed to ensure that all research assistants understood the process, interview method, and research details. The study was conducted during the “second wave” of coronavirus disease 2019 (COVID-19) epidemic, so the procedure was authorized by the local government agency and head of the village. All procedures for data collection followed the government measures for COVID-19 prevention which was announced in each community area. The head of the village announced a review of the research to clarify the objectives and necessary background information through the village radio broadcast in the morning using the local dialect.

After receiving the signed consent forms, a blood specimen (3 ml) was taken for HbA1c analysis. The latter were interviewed face-to-face from 9 am to noon in a private room in the village with the help of a research assistant. The latter interviewed and allowed the participants to respond to questions. Each interview lasted approximately 15–20 min per person. Trained physicians and family care teams undertook the initial physical examinations of all participants in an appropriate room provided by the community. A small gift was given to each participant after completing the survey.

The research instrument used to collect quantitative data was developed to be suitable for people living in rural areas, and comprised four parts. Part 1 focused on general demographic characteristics: sex, age, ethnicity, marital status, education, and income. The health assessment comprised underlying disease, body mass index (BMI), alcohol intake, and tobacco smoking. Part 2 centered on a knowledge questionnaire on NCDs. It comprised 10 items adapted to be suitable for people living in rural areas (29). The questions were multiple-choice and allowed the participant to respond with a correct or incorrect answer. The total score was in the range 0–10 points. The total score was divided into three levels: “high” (≥8 points), “moderate” (6–7 points), and “low” (≤5 points). Part 3 focused on a questionnaire on health behaviors applicable for research in rural areas (29). It consisted of questions on general health behaviors, such as food consumption and exercise. The questionnaire comprised 12 items. The questionnaire was a rating scale with three levels: “never practiced,” “rarely practiced” (1–3 times/week), and “regularly practiced” (4–6 times/week). They were divided into three levels: “high” (score ≥80%, i.e., ≥28 points); “moderate” (score of 60–79%, i.e., 21–27 points), and “low” (score <60%, i.e., ≤ 20 points). Part 4 centered on the World Health Organization Quality of Life: Brief Version (WHOQOL–BREF) (30). We employed the version developed by the WHO translated for Thailand in a short form (WHOQOL–BREF–THAI) (31, 32). The latter consisted of 26 items divided into four domains: Physical Health with seven items (DOM1); Psychological Health with six items (DOM2); Social Relationships with three items (DOM3); Environmental Health with eight items (DOM4). Each item of WHOQOL–BREF (30) is scored from 1 to 5 on a response scale. The scores were divided into three levels: a score of 26–60 denoted a “poor” QoL; a score of 61–95 reflected a “moderate” QoL; a score of 96–130 indicated a “good” QoL.

An analyzer was used to measure the HbA1c level among participants. A medical technician from the School of Allied Health Sciences within the University of Phayao (Thailand) undertook the collection and analyses of blood, and interpretation of results. The laboratory equipment passed the quality inspection required.

All questionnaires were developed based on the literature. After completing the first draft of the questionnaires, they were checked for accuracy using the Item Objective Congruence (IOC) method. Then, they were checked by external experts in their respective fields (internal medicine, behavioral health, public health). A question with a score <0.5 was eliminated from the set of questions. A question with a score 0.5–0.69 was revised based on feedback from experts. A question with a score >0.7 was considered to be acceptable for use in data collection. The questionnaire was tested on 30 participants with similar characteristics. For the knowledge questionnaire (Part 2 of the research instrument), the Kuder Richardson formula (KR20) = 0.80. Part 3 and Part 4 of the research instrument were carried out to check the reliability of the questionnaire using Cronbach's alpha coefficient: the value was 0.79 and 0.84, respectively.


Statistical Analysis

Statistical analyses were undertaken using SPSS 17 (IBM, Armonk, IL, USA) licensed from Chiang Mai University (Thailand). General information was described using mean, standard deviation (SD), minimum (Min), and maximum (Max) values, as well as frequencies and percentages. We used linear regression analysis to examine the factors related to health behaviors, HbA1c level, and QoL in ethnic minority agricultural workers. After the univariable analysis, variables with a p < 0.15 were analyzed together in a multivariable model using the enter technique. The final model in which all predictors were found to be significant at p < 0.05 is presented. The unstandardized coefficient (B) and standardized coefficient (Beta) are reported.




RESULTS


Sociodemographic Characteristics

Table 1 presents the sociodemographic characteristics of participants categorized based on minority group. The mean age of the participants was 49.6 years (SD = 13.8). Ethnic minorities were classified as Hmong (50.6%), Lua (23.0%), Indigenous (15.2%), and Karen (11.2%). We found that 56.8% of participants were female, 52.1% did not have an educational background, and 49.6% were financially insufficient. We discovered that 50.6% consumed alcohol and 73.1% did not smoke cigarettes. We revealed that 58.5% had an underlying disease diagnosed by a doctor, such as hypertension (39.7%), hyperlipidemia (7.6%), DM (5.8%), stroke (3.0%), heart disease (1.7%), or kidney disease (0.4%). The average BMI of the study was 24.7 kg/m2 (SD = 4.5).


Table 1. Sociodemographic of participants categorized based on minority groups.
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Knowledge, Health Behaviors, HbA1c Level, and Quality of Life Among Participants

The score for knowledge ranged from 3 to 9, with a mean of 5.4 (SD = 1.2) (Table 2). We discovered that 56.0% of participants had a low level of knowledge, followed by 34.8% who had a moderate level, and 9.2% had a high level of knowledge. The highest mean scores for knowledge were found in Lua, followed by Hmong, Karen, and Indigenous people. Another interesting variable about the scores of health behavioral ranged from 18 to 30 (mean = 22.7, SD = 2.9). With regard to health behavioral, 56.8% had a moderate level, 30.6% had a low level, and 12.6% had a high level. The highest mean scores for health behaviors were found in Lua, followed by Hmong, Karen, and Indigenous people. Results revealed that 51.5% of participants had HbA1c ≥6.5, which was interpreted as an abnormality. Indigenous people had the highest mean HbA1c levels, followed by Lua, Hmong, and Karen. The QoL score among participants was 56–103 (mean = 72.3, SD = 12.5). We discovered that 64.7% of participants had a moderate level of QoL, 22.9% had a low level, and 12.4% had a high level. The highest mean scores for QoL were found in Lua, followed by Hmong, Karen, and Indigenous people.


Table 2. Descriptive analysis of knowledge, healthcare behaviors, HbA1c, and quality of life among participants.
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Factors Associated With the Health Behaviors, HbA1c Level, and Quality of Life of Ethnic Minority Agricultural Workers

A strong positive correlation was observed between the score for knowledge on NCDs and health behaviors among ethnic minority agricultural workers (beta = 0.818), which accounted for 66.8% of the variance (Table 3). Multivariable analysis revealed that having an underlying disease and a score of knowledge about NCDs were both significantly related to the score for health behaviors (p < 0.05, R2 = 68.6%). The HbA1c level was inversely correlated with the score for knowledge (beta = −0.191) and score for health behaviors (beta = −0.305) (Table 4). The final model showed five variables (ethnicity, BMI, having an underlying disease, smoking, health behaviors) to be significantly related to the HbA1c level (p < 0.05, R2 = 24.6%). Health behaviors could explain 9.1% of the variance in the HbA1c level. The factors influencing the QoL in ethnic minority agricultural workers are shown in Table 5. In the multivariable model, education, health behaviors, and HbA1c level were significantly related to QoL (p < 0.05). These three factors accounted for 79.4% of the variance in the QoL. The single factors of health behaviors and HbA1c level accounted for 78.5 and 11.1% of the variance in the QoL, respectively.


Table 3. Factors associated with health behaviors in agricultural workers by linear regression (n = 468).
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Table 4. Factors associated with HbA1c in agricultural workers by linear regression (n = 468).
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Table 5. Factors associated with QoL in agricultural workers by linear regression (n = 468).
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In addition, the ethnic groups of Lua and Hmong are analyzed separately. In the ethnic group of Lua, the final model revealed that having an underlying disease and a score of knowledge about NCDs were both significantly related to the score for health behaviors (p < 0.05, R2 = 47.5%). BMI and health behaviors were related to the HbA1c level (p < 0.05, R2 = 19.8%). Alcohol consumption, health behaviors, and HbA1c level were significantly related to QoL (p < 0.05, R2 = 68.9%). In the ethnic group of Hmong, not only having an underlying disease and a score of knowledge about NCDs, but also smoking were significantly associated with the score for health behaviors (p < 0.05, R2 = 79.6%). Four variables - BMI, having an underlying disease, smoking, and health behaviors - were associated with the HbA1c level (p < 0.05, R2 = 23.2%). Sex, age, financial status, health behaviors, and HbA1c level were all found to have a significant association with QoL (p < 0.05, R2 = 83.4%). Due to the small sample size, the association was not examined in Karen and Indigenous people.




DISCUSSION

This is the first study to link the health behaviors, HbA1c level, and QoL of ethnic minority agricultural workers. We discovered that 51.5% of participants had a high level of HbA1c (>6.5). The effects of poor regulation of the HbA1c level on the body have been discussed extensively (23, 33, 34). Most participants in our study had a low educational level and insufficient income, which may have had a negative impact on their health behaviors. Interestingly, the participants with high HbA1C did not report a history of diabetes because they had not previously or for many years undergone medical examinations and/or health assessments. This phenomenon is similar to that described, who mentioned that uninformed people can make inappropriate judgments toward healthcare behaviors (33). Consistent with the results of a study, we found that participants had limited access to health services which prevented them from being aware of their health status (34). However, such participants were living in a traditional way of life (9, 33). They are unaware of making the correct food choices, which resulted in inappropriate healthcare behaviors in terms of diet. Furthermore, most of their cooking recipes were derived from China and cultural traditions, so some dishes were unhealthy because of extensive use of salt, monosodium glutamate, and oils from animals (33, 35). Similar to a previous showed that hill tribes had a higher prevalence of abnormal HbA1c level (33). One study focusing on African Americans and Latinos showed that both groups had a higher average HbA1c level than that of other ethnic groups; Hispanics had the highest HbA1c level (8.5%) (36). Consistent with the previous studies showed that ethnic minority participants had a high mean level of HbA1c (7.39 ± 1.11%) (23) and some studies showed that participants in Taiwan had a higher mean level of HbA1c (7.8 ± 1.5%) (37).

We found that 56.0% had a low and 34.8% had a moderate level of knowledge. These findings can be explained by the low level of education of participants. In addition, communication between personnel in health departments of hospitals and ethnic minority agricultural workers in each area may be the cause. Most participants used the local dialect, so language could have been a barrier in healthcare communication. This explanation is consistent with a study which stated that language differences are major problems for accessing health services (9). A previous study showed that people who obtained incorrect knowledge toward diabetes did so due to language differences (38). It is consistent with the study which showed one group of people did not have sufficient knowledge to take care of their own health due to lack of communication skills, which prevented them from accessing healthcare information and managing their diabetes (35).

We showed that 64.7% of participants had a moderate QoL score and 22.9% had a low QoL score. During our study, the second wave of the COVID-19 epidemic arose, which impacted on the physical and mental health of participants (2), including anxiety due to reduced income from a lack of work. Quality of life is determined by an individual's satisfaction toward domains such as social relationships, environmental health, and mental health (39). Similar to the concept of Pender's, in which perception of individual toward health status are according to their experience and perception of one's health; which all of these are linked to self-inflicted illnesses (40). Almost half of participants had an underlying disease, which could further reduce their QoL. Some studies have shown that having high blood sugar levels have a significant effect on the QoL of study participants (41). Distress and dissatisfaction with life due to diabetes have been significantly associated with QoL (42).

We discovered that 56.8% had moderate and 30.6% had low health behaviors, which may have been due to most of the participants being uneducated and middle-aged. Pender stated that people with a high level of education are more likely to seek health benefits than those with a low level of education (40). Moreover, the main motivating factor for behavior modification is cognitive, such as specific feelings toward self-care behavior (40). The way a person can change toward healthier healthcare behaviors is due to his/her experiences and perceptions (40). In addition, the literature suggests that healthcare behaviors among ethnic groups are derived from indigenous knowledge, social factors, cultural adherence to self-care plans, self-treatment by “folk” and herbal formulations, and worship of sacred deities to help them heal from their illness (9, 43). In addition, occupational risk-based health conditions are important (44). Similar with the previous study, it was found health behaviors among ethnic minorities to be in accordance with the beliefs, traditions, cultures, and lifestyles of each ethnic group (9). Perceived health status has been shown to be positively correlated with health behaviors at 0.01 level (45). Procedural multiple regression analysis showed that perceptions of health status and attitudes were significant for predicting health-enhancing behaviors among older workers (46).

When analyzing the many variables related to health behaviors, we showed that Hmong and Lua communities had better health behaviors than those of Indigenous people. This was because the health behaviors and practices of each ethnicity were culturally different (9). The Hmong and Lua ethnic groups live in the highlands, and their healthcare behaviors are based on their ancestors. Therefore, these ethnic groups gained experiences from culture, traditions, beliefs, local rituals, and illness to practice in self-care (47). The Indigenous group inhabited flat, plain areas. They began to harmonize the values, social and economic changes in the context of that area (47).

Sex, age, education, income sufficiency, underlying diseases, smoking, and knowledge were significantly associated with health behaviors. Multivariable analysis showed that participants with underlying disease and knowledge on NCDs could predict health behaviors. This finding is consistent with work indicating that poorly literacy can lead to a reduction in health behaviors and healthcare practices; and ethnic minorities are more likely to suffer health complications and to have limited access to healthcare services, which impacts on the quality of their healthcare (48). It is consistent with the study which found that sex, education, economic status, and health status were major predictors associated with deterioration of health and QoL among patients (49). One systematic review showed that several factors contributing to health inequalities among ethnic minorities (including low health literacy and low socioeconomic status) could lead to a higher incidence of illness (50). Similar to a previous study, we found that self-care behavior was an important factor associated with QoL among older ethnic minorities (9).

Studies have suggested that a high blood sugar level is an independent predictor of cardiovascular disease regardless of the diagnosis of DM (50–52). One study suggested that the perception of disease and self-care behaviors were predictive factors significantly associated with the HbA1c level (36). A study from India reported people with a low education level to be at greater risk of having hypertriglyceridemia than those with a higher level of education (53). They also pointed out that smoking is a risk factor for cardiovascular disease (53). We showed that the Karen community had lower levels of HbA1c compared with those of the Indigenous group, which is similar to a study showing that racial/ethnic differences can result in higher triglyceride levels (35). Studies have shown that certain tribes from Lua and Hmong communities carried a significantly higher risk of coronary artery disease compared with that of other ethnic groups, which suggests that differences in racial/ethnic backgrounds can affect triglyceride levels (33). One study undertaken in a large sample in the USA in 2014, it showed that the samples aged 35 and older of different ethnicities had a significantly higher rates of hypertriglyceridemia differently (54).

Multivariable analyses showed that ethnicity, BMI, underlying disease, smoking, and health behaviors were significantly related to the HbA1c level. These data indicated that lifestyle factors, such as obesity, congenital disease, and smoking, were predictors of health problems (55). Several studies have shown that a poor lifestyle and inappropriate healthcare behaviors have direct effects on blood sugar levels (23, 54). Some studies have found that farmers with underlying diseases and exposure to certain chemicals are significantly associated with adult-onset diabetes (56).

Ethnicity, sex, age, education level, financial status, underlying disease, smoking, knowledge, health behaviors, and the HbA1c level were significantly associated with the QoL. Multivariable analysis showed a high positive correlation between knowledge and health behaviors and QoL (beta = 0.770 and 0.886, respectively). These findings are consistent with the concept of health awareness leading to improvement in self-care behaviors (40). The American Diabetes Association reported that the QoL is an indicator of psychosocial outcomes in DM control (57). Previous research had also indicated that people with DM had a lower QoL than those not suffering from DM (58). Some studies have suggested that people with good QoL may have high motivation to control blood sugar levels, which would result in lower HbA1c levels (23).

Those studies have also pointed out that control of HbA1c levels in DM patients requires knowledge that would enable them to have better self-care and behavioral modifications (23). Cross-sectional studies have shown that self-care behaviors influence QoL directly (59, 60). Several cross-sectional and longitudinal studies have indicated self-care behaviors to be significantly negatively associated with the HbA1c level (61, 62). The QoL of ethnic minority agricultural workers is essential to their wellbeing in terms of undertaking high-quality work and generating income for them (4, 43).

The perception of the person under the ethnic culture are associated with awareness of the individual in term of four components: physical, mental, social relationships, and environment, which these elements are interrelated (63). Each ethnic group has different backgrounds and lifestyles, and they are unique in each area. Ethnic minorities show their identity through culture, traditions, lifestyles, and beliefs which may be associated with their QoL (9, 10). One longitudinal study demonstrated that self-care behaviors may affect QoL directly among ethnic minorities during the first 6-months of study, and that self-care behaviors are significant for subsequent QoL (23). Some studies have suggested that health and QoL are linked to lifestyle and social factors (20).

According to the findings, both HbA1c levels and quality of life are considered to be influenced by health behaviors. HbA1c levels may play a role in mediating the link between health behavior and quality of life. Normally, HbA1C is used as a sugar control monitor and a quality-of-life indicator in diabetic patients. In this study, it is also used as a marker of undiagnosed DM. Poor health behaviors such as eating habits and exercising in different ethnic minorities are considered to produce health problems such as high HbA1C levels, hypertension, and dyslipidemia which then affect quality of life. Individuals should be encouraged to recognize their commitment to health behaviors. They would be able to control HbA1c levels if they focused on appropriate health behavior modifications as well as avoiding health risk factors. The importance of an abnormal HbA1C level and the need to access health services for diagnosis and treatment should be emphasized in particular for the risk group. Furthermore, there should be information available in ethnic dialects that allows them to quickly access health information in a format that is appropriate for them. This may improve the quality of life for ethnic minority agricultural workers in rural areas.

There were some limitations to our research. First, due to the second wave of the COVID-19 epidemic and an announcement by the Thailand government to limit the number of people gathering in an area, some people refused to participate in our study. Second, causal inferences are impossible to draw from a cross-sectional study. Third, because of the difficulty of communicating in a local language and the large number of research assistants conducting face-to-face conversations, the information obtained may not be comprehensive and may affect the quality of data. This study did not take into account occupational factors such as working environments. Further research should also examine if there is a correlation between agricultural workers use of pesticides and HbA1c level and health. Additional types of blood lipids should be studied to develop a model for modifying healthcare behaviors among ethnic minorities. Blood pressure and other variables together with physical examination should also be considered.



CONCLUSION

BMI, having an underlying disease, smoking, and health behaviors were related to the HbA1c level, accounting for 24.6% of the variance. Education, health behaviors, and HbA1c level were associated with QoL. These three factors could explain 79.4% of the variance in QoL among ethnic minority agricultural workers. An intervention programs should be tailored to the local context, focusing on eating behaviors such as cooking and eating local foods, eating beliefs, unhealthy lifestyles, and avoiding risk factors that contribute to health problems. In this case, improving health behaviors is helpful for increasing HbA1C control and overall quality of life.
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Multimorbidity has received much attention and there is a growing number of original studies. However, randomized controlled trials (RCTs) have failed to demonstrate effectiveness of interventions aimed at improving outcomes for patient with multimorbidity in primary care. The purpose of this article is to synthesize and analyze the most recent RCTs to identify the factors that may have contribute to the success or lack of success in order to draw lessons to inform further development in intervention research. A scoping review was conducted to include current up-to-date state-of-the-art studies in primary care published from 2019. Nine articles reporting on six RCTs studies were included in the review. The findings were mixed, with primary outcomes showing no differences between intervention and control groups in four of the six but differences in secondary outcomes in all six. All studies involved family practice patients but interventions took place at different sites, and the time between the beginning of the intervention and the time of evaluation of outcomes varied across studies. Authors reported issues regarding the need for training of care teams, the roles and composition of the teams, the selection of patients and implementation barriers of the complex interventions in trying contexts with not enough time for the changes required. The randomized controlled design may not be the best evaluation design given the complexity of the interventions, and alternative designs should be considered in which qualitative components are included. Further attention to outcome measures and to equity issues is recommended.
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INTRODUCTION

Multimorbidity, the presence of two or more long-term conditions, has received much attention among decision makers, researchers and clinicians in the recent years (1). Despite a growing number of original studies, randomized trials have failed to demonstrate effectiveness of interventions aimed at improving outcomes for patient with multimorbidity in primary care (2). Most of them have reported neutral effects or mixed results. These studies however offer a valuable source of information to learn from in order to pave the way for future research in this area in primary care. Which are the best interventions to manage these patients? It is a question to which primary care providers are trying to respond. Research is needed to answer it correctly.

The purpose of this article was to synthesize and analyze the most recent randomized trials of interventions aimed at improving outcomes for patients with multimorbidity to identify the factors that may have contributed to the success or lack of success and to inform further developments in intervention research. Special attention will be given to four elements of the intervention: (1) its description and content; (2) the context in which it was deployed; (3) the evaluation design chosen to test the effectiveness, and (4) the intervention's implementation.



METHODS

In order to synthesize and analyze the publications, a scoping review was conducted following the five stage approach suggested by Arksey and O'Malley's (3). We felt that a scoping review was adequate to address our research question. The central research question of this scoping review was: which factors may have contributed to the success or lack of success in randomized trials of interventions aimed at improving outcomes for patients with multimorbidity?

To identify relevant studies, we used a collection of publications on multimorbidity from the International Research Community on Multimorbidity website (4). The reference list of articles on multimorbidity that we call “Library of publications on multimorbidity” is a document that has carefully and gradually been built for more than 10 years by the Research Community which comprises 71 international researchers as contributors. The articles that have been included in the repository over the years come from different sources that include the databases MEDLINE, SCOPUS, and CINAHL, articles found in the reference lists of published papers, and work communicated by colleagues and other authors. In recent years, it has been regularly updated with searches in MEDLINE three times a year. It was quoted as a source of information in a systematic review (5) and in a large study on multimorbidity (6). It is therefore considered a comprehensive collection of articles on the subject but, as in any collection or review, the absence of some articles is possible. At the time of conducting the search, the collection covered articles published until August 2021. For this review, relevant studies were randomized controlled trials (RCTs) of clinical interventions aimed at improving outcomes for patients with multimorbidity and review articles on the same subject. Review articles were used to identify publications that might have escaped our search of randomized trials.

Our scoping review was not intended to be exhaustive, but we wanted to include enough research papers to answer robustly the research question and to analyze the papers in a way that goes beyond the conclusion of a systematic review by reflecting on the process and mechanisms associated with the effect or absence of effect of the individual trials included. Our intention was more exploratory and explanatory. Ultimately we wanted to generate hypotheses for use in future research.

We included in our review current up-to-date state-of-the-art studies published from 2019. We limited to the last 2 years on the premise that the most recent studies must have already integrated some lessons from the previous ones. For the study selection, two authors (JA and PB) independently assessed the eligibility of publications. In the screening process, the title and the abstract were first reviewed and, if necessary, the complete article. To be included in the process of charting the data, studies had to be conducted in primary care and report at least the following elements: a description of the intervention in context, the design of the evaluation including the choice of outcomes and issues related to implementation.

For charting the data, two authors (JA and PB) conducted separately a comprehensive reading of the articles and extracted the data into a template generated for this purpose following the guide of Arskey and O'Malley (3). The template included the following main items which were described under the item heading: intervention characteristics, context, evaluation design and results, implementation issues and other relevant information. Main items within the template were further subdivided into sub items. Findings from each article were represented twice within the template as both authors conducted their analysis independently. Meetings were held to compare and adjust the data extracted from each article and, after reaching agreement, findings were merged. For collating, summarizing and reporting the results, co-interpretation of different elements of interventions was conducted by all authors. Two senior authors (MF and MS) took the lead in synthesizing and reporting the results.



RESULTS

We identified 13 potential articles published since 2019 (Figure 1). Seven articles were rejected for not fulfilling the inclusion criteria. Six articles reporting RCTs studies were included in the review. These six articles were considered the “main” articles of the RCTs studies but, while processing the information from the articles, we learned about another three articles related to these six RCTs, and we included them in the review for a total of nine articles. All reviewed articles are shown in Table 1 grouped by RCT. Summary descriptions of the clinical interventions tested in the included studies are provided in Table 2.
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FIGURE 1. Flow diagram for the selection of publications.



Table 1. Articles of RCTs studies of interventions for patients with multimorbidity in primary care settings included in the review.
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Table 2. Description of included studies.
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The findings of the six studies were mixed, with primary outcomes showing no differences between intervention and control groups in four of the six. The effects that were found in primary outcomes were: in health related quality of life post intervention (12, 14); and number of health problems (14). Positive impacts of interventions were found in secondary outcomes as follows: in occupational satisfaction and self-reported hospital appointments (12); in mental health outcomes for patients who had depression as well as physical health problems (6); self-reported physical activity (7, 13); healthy eating (7); mental health outcomes in the subgroup with ≥$50K Canadian dollars annual income (with authors highlighting the issue of lack of equity of the intervention) (9); and total number of long-term medications (14).


Context

All studies involved primary care patients in affiliation with family practices but interventions took place at different sites, which included the family physician's practice (6, 7), face to face or video meetings (9), patients' home (13), and a center where the intervention was delivered (12). They spanned these countries: Canada (7, 8, 10, 15), the United Kingdom (6, 11), Ireland (12), Finland (13), and the Netherlands (14). The wider health policy contexts showed the following features. Some interventions aligned with interests of the Ministries of Health (15); others arose from the interests of local practitioners (13, 14); one had both influences (9). Among the studies, four (6, 7, 9, 12) described in their report a particular context that could have had some influence in the conduct of the intervention. In Quebec, Canada, which has universal health coverage, there was a major reform of healthcare organizations and governance at the time of the intervention, that may have impeded the deployment of the intervention by slowing the decision processes. Several movements of professionals from one site to another and changes of role among managers also challenged and delayed the implementation. In Ontario, Canada, which also has universal health coverage, there was variable access to interprofessional teams to assist with complex health issues; <1-fourth of the population had access to team-based primary care (9, 10), implying a variety of contexts in which the intervention was implemented. However, the policy context in Ontario supported the roll-out of the intervention because of its focus on high users of the health system (the complex, multimorbid patients). In the United Kingdom, which has universal health coverage, the trial was conducted at a time when many practices were under huge strain and struggling to provide essential care, practices were facing other organizational changes, and several of the practices in the trial were facing problems with recruiting physicians (6, 11). Ireland has a mixed public and private primary healthcare system, with one-third of the population entitled to free primary care based on low income; primary care remains underdeveloped and fragmented (12). In summary, the wider practice and health policy context has had positive and detrimental impacts on the research reviewed.



Evaluation Design

All studies had in common that they were randomized trials. However, the time between the beginning of the intervention and the time of evaluation of outcomes varied across studies. Two studies (7, 9) collected outcome data at baseline and 4 months after the intervention. In one study, outcomes were collected at baseline and 9 and 15 months after recruitment (6). In another, assessments were conducted at baseline, immediately post-intervention at 6 weeks, and after a 6-month follow-up (12). In one of the studies outcome measures were collected at baseline, 3 and 6 months (14). The longest follow-up occurred in a study with assessments at baseline, after 1 and 2-year follow-up (13).

Primary outcomes used in all studies were generic, namely, quality of life (assessed with EuroQol-5 Dimensions; EQ-Visual Analog Scale, EQ-VAS; or the 36-Item Short-Form Health Survey, SF-36) (6, 12–14), health education impact (assessed with the Health Education Impact Questionnaire, heiQ) (7, 9), self-efficacy (assessed with Self-Efficacy for Managing Chronic Diseases, SE-CD) (7, 9), and number of health problems (14). Results in primary outcomes in the studies were neutral, except in one study in which modest improvements were observed in EQ-VAS and the number of health problems (14). Authors suggested that outcome measures aligned neither with goals of the intervention nor patient expectations of the intervention, which authors suggested were mental health, function and feeling validated (9). Studies chose a large number of secondary outcomes which may lead to false positive findings (6, 11).

Some studies used mixed-methods, triangulating a quantitative trial with views of patients, family members and health professionals (6, 7, 9). Two studies also included in their evaluation a qualitative assessment of patients' experience (7, 9).

Selection of patients was an issue in all studies. There were different methods for the selection of patients and for applying inclusion and exclusion criteria before randomization. Four of the studies reported that patients were referred by the family physicians based on their clinical judgement (6, 7, 9, 12). The authors of these studies discussed some limitations associated with this method of selecting patients: (1) as the recruitment was under the control of the primary care providers within the practices, some may have selected patients with lower needs for an intervention on the basis of their motivation leading to baseline scores with little room for improvement (7); (2) only a third of invited patients agreed to participate and this raises the possibility of recruitment bias (6, 11); (3) the sample was unrepresentative of the general population (9). In one study (13), patients were selected at random from a health center database; the response rate was 39%, and this probably led to a selection bias toward older people more willing and able to participate. Another study recognized its failure to include the needy, the avoiders and those with low health literacy (14) implying a lack of equity in the conduct of the research; and (4) the original power calculation was revised downwards because of recruitment difficulties (12).

The comparison group to the intervention was typically usual care. Authors noted that usual care may have been particularly strong, including strategies in the intervention and showing positive effects on outcome (6, 9). Blinding was not possible in these trials with the possibility of professional contamination in small town locations (13) and patient susceptibility to change behavior due to exposure to the consent process (14).



Implementation of the Intervention

All authors reported some issues with implementation of the interventions. Fortin et al. used formal training at the beginning but found obstacles such as the complexity of the intervention, the health system reorganization in the province at the time of the intervention, the internal organization of the practices, the lack of compatibility of the intervention principles with some family physicians' philosophy and practice (7, 8).

Stewart et al. reported that patients appreciated receiving a summary of the recommendations from the consultation; however, having ≥6 providers in the case conference was linked to negative outcomes (9). Also, having ≥3 h (vs. fewer hours) of nurse follow-up work within 4 months of the case conference was related to statistically significantly less improvement in primary outcomes from baseline to 4-month follow-up (9). These findings imply that the intervention was varied in its implementation and that these variations made a difference to outcomes.

Salisbury et al. described that the staff was familiar with existing disease-specific templates that they had used for many years, and some found it difficult to adapt to the new 3D template; their unfamiliarity with the template required more of their attention and influenced their consultation style in a way which mitigated against the patient-centered approach intended (6). They also mentioned that in some practices, not all general practitioners agreed to take part in the trial, and some participating patients had to consult a different doctor from the one they usually saw, affecting the continuity of care for some patients (6). Although three-quarters of patients received at least one 3D review during the 15-month follow-up period, only about half received the two reviews that were planned (6). Furthermore, an important issue that affected implementation was the wide variation between practices in the roles and competencies of the practice nurses. Some nurses were trained to work only with specific long-term conditions and did not feel confident working with patients with other conditions (6).

Kari et al. discussed that implementation of the people-centered care model into primary care organizations (in order to provide comprehensive, preventive and demand-oriented care for patients), required a shift from providing disease-specific care to people-centered care, which may have been time-consuming (13). Also, probably, it would have been necessary to better identify patients most likely to benefit from this kind of care intervention. They noted that usual care may also have changed during the trial (13).

Verdoorn et al. (14) mentioned the inclusion of training at all stages. They also raised the possibility that patients in the control group could have been prompted to consider obtaining advice about their medication, health problems, or goals by participating in this study (14). In addition, they discussed that when unrealistic or unsolvable goals are proposed by the patient, this may have led to disappointment and a reduction in quality of life. One cannot exclude the possibility that some of the goals may not have been realistic (14). It remained difficult to demonstrate which part of the complex intervention contributed to the observed positive effects (14).



Synthesis of Results

A synthesis of these six studies revealed four key issues that facilitated implementation or were barriers. First, the importance of training at the beginning of the project was stressed (7) as was the need for ongoing further education (14). Second, the roles and composition of the interdisciplinary care team can be a facilitator to implementation or a barrier. The opportunity for team members to focus on their roles was seen as an asset (7). The wide variation in team members' roles from one practice to another impeded the smooth roll-out of the intervention (6) and a large number of professionals was a detriment to effectiveness (9).

Third, the interventions were complex but personalized which was an asset (14). The personalized aspect aligned with provider values and the coordination in combination with the personalized aspect was appreciated by patients (9). The integration of care models [such as the Chronic Care Model (16) and the Patient-Centered Clinical Method (17)] with specific therapeutic approaches [such as self-management (18) and motivational interviewing (19)] was considered a facilitator of successful implementation (7). However, on the other hand, the new way of practice contrasted with the traditional disease-specific guidelines and that contrast was a potential barrier to speedy change (6).

Finally, several reasons were proposed for inadequate intervention delivery. The context of widespread stress and change in the health care system affected intervention fidelity (6, 7). The short duration of time to mount the intervention and change primary care practice (typically ~4 months) may have been a barrier (6, 7). Health care professionals' values and current practices were an asset if they aligned with the intervention (7, 9) but were not an asset to the intervention roll-out if they conflicted with the intervention, e.g., Salisbury (6) posited that the intervention may have interfered with the previous patient-centered approach of the health professionals and Verdoorn (14) posited that intervention goals may have been considered “risky” and “unrealistic.”




DISCUSSION

In this review, we sought to identify the factors that may have contributed to the success or lack of success of trials for multimorbidity in primary care in order to draw lessons and to inform further developments in intervention research. The field is indeed heterogeneous, and our intention was humble in writing this paper. Our contribution is to stimulate the conversation and generate new ideas about the research and about the clinical care. The six studies included represent a variety of interventions with enough substance to inspire such conversation.

All multifaceted interdisciplinary interventions involved multiple primary care providers from various disciplines. Evidence supporting such interventions for multimorbidity is scarce, as typically, interventions have shown mixed results (2). But interdisciplinary interventions are in line with the most recent recommendations from NICE (20). However, building such interventions requires close discussion with high level decision makers in order to keep the intervention aligned with policies already in place in order to prepare for scaling-up effective interventions. There are ongoing primary care reforms in many jurisdictions focusing on interdisciplinary work on which it is possible to capitalize and test innovative interventions while embracing the reform.

Implementation and sustainability of intervention deemed to be effective represent a challenge especially when the intervention implies a change in care delivery by a team. We already discussed the importance of aligning the intervention to the policy context to avoid navigating countercurrents. Organizing teamwork in primary care goes beyond having different disciplines working in the same environment. In a previous paper, we suggested an evidence-based framework for effective interventions for multimorbidity in primary care (Patient centered Innovations for Persons with Multimorbidity Framework for effective intervention or PACE in MM Framework) (15). The framework encompasses five components: (1) shared philosophy among the team members; (2) a special attention to the internal relations among the team members including the patient; (3) building on existing external relations within the health care system and the community; (4) professional training of the team members in order to develop integrated care skills; and (5) probably the most important component of enhanced relationship with patients. This framework supplements the classical Chronic Care Model, that was inspirational for most of the studies included in this scoping review, by identifying the processes to create productive interactions between the providers and the patient leading to improve outcomes. It was not clear if all components of this evidence-based framework were enacted in the studies included in this review, but future interventions should consider using this framework in addition to those guiding the specific interventions.

Randomized controlled trials are classically considered the best evaluation design for testing interventions in medical sciences (21). Given the complexity of the interventions within an already complex primary care system, is RCT the best design or is it somewhat limited? Is an RCT appropriate for an intervention that varies from one patient to the other, as opposed to a standard clinical trial looking at a simple intervention for example testing the efficacy of a drug in a specific condition? Most RCT focus on disease-oriented outcomes which is not appropriate in interventions for multimorbidity. In this review, Quality of Life (QofL) was a primary outcome in most studies. This really make sense given the strong association between multimorbidity and low QofL (22). But are the measures of QofL enough sensitive to change to be useful in trial on multimorbidity? This is questionable particularly in trials that are limited in time (6). Authors have suggested a core set of outcomes for interventions in multimorbidity (23). The majority of the studies, included in our review, have used some of these outcomes and reported neutral effects. It is possible that health interventions generate benefits that fall outside the outcomes measured and therefore were not captured in the studies. Qualitative assessment conducted in some of the studies may support this hypothesis (7, 9). New measures are needed to reflect outcomes that are important to patients and sensitive to change to detect benefit from interventions in primary care (6, 7, 24); authors suggest that these include patient function and mental health. Even when the goals of patient are elicited, which is expected for patient-centered interventions, there are no means to ensure that this will be captured in the outcomes given that all patients do not share the same goals. Valid measures of goal attainment to be used on an individual basis are lacking.

A quasi-experimental design with repeated measures where the patients are their own controls may offer an interesting alternative that is more inclusive and a robust enough design that could be included in a systematic review (25). Stepped wedge design could also be considered if the intervention cannot be implemented in all practices at the same time and a control group is not acceptable (25). Researchers have expanded their evaluation designs to include other components in addition to the RCT like qualitative research, process evaluation that could generate explanations and new hypotheses (6, 7, 9).

Selection of patients is of special concern and is prone to bias. Patients who could have most to gain from interventions may be under-represented in participants particularly if the recruitment involves a decision from the primary care provider. Offering patients with high needs to take the risk of not receiving an innovative intervention (thought to be effective) if randomized to the control group, may explain some reluctance from the primary care providers to even offer the intervention. This could explain the low rate of referral or participation in some studies (6, 7, 14). However, this bias also has implications for equity in multimorbidity research.

Conducting a trial in primary care where natural patient-centered interventions are already occurring may reduce the chance of obtaining an effect. It may be that the usual care is already good enough and that enhancing the care may not result in better outcomes. Some of the trials where the baseline evaluation showed already acceptable measures may support this potential explanation (6, 7, 12). None of the studies included in this review specifically included patients with low scores of any outcome measured at baseline.

Implementing changes and conducting pragmatic trial in real world environment may be a bit disruptive for the primary care teams as shown in studies where the fidelity of the intervention was questioned (6, 7). Primary care practices are complex organizations where things could get out of control easily in many circumstances: sick leave of primary care providers, outbreak of infectious diseases, changes in governance, or just the chaos of normal days working with sick peoples with high needs. Studies in which the practices which had contributed to the intervention seemed to have fewer implementation issues than when the intervention was suggested by researchers or others outside the practices.

The question of equity is of special concern. Two indications of lack of equity deserve attention: one in the effect of the intervention only for higher income groups of patients (9); and a second in the selection of patients by inadvertently failing to include the needy, the avoiders and those with low health literacy (14). Our interventions and our research must thoughtfully address equity issues raised here.

This scoping review has limitations. The search was limited to the most recent years which, while a limitation, could also be considered an asset as these recent studies were seen to have learned from the previous ones and represent the most current state-of-the-art studies. The goal of this scoping review was never to be exhaustive in the identification of studies but to include enough papers to be able to make suggestions for the future of interventional research on multimorbidity in primary care. There were enough commonalities among the studies to support this idea.



CONCLUSION

This scoping review identified several lessons on planning for future intervention studies on multimorbidity in primary care. Interdisciplinary teams as the basis for most interventions, while recommended, may need more support by policy and practice leadership to be successfully deployed and evaluated. The randomized controlled design may not be the best evaluation design given the complexity of the interventions; alternative designs should be considered in which qualitative components are included. Special attention should be given to outcome measures ensuring that they are better aligned to patient goals. Selection of patients prone to bias toward the less needy, hampers the ability to document effectiveness and raises question about equity in research. Implementation of the interventions needs special attention and enough time to gel.
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Background: Over the years, positive sexual and reproductive health (SRH) outcomes have been made possible by a series of policies such as the Sustainable Development Goals, targeted toward different aspects of young women's SRH needs. Nevertheless, inequalities in the levels and trends of adverse SRH outcomes still exist in sub-Saharan Africa (SSA), including South Africa. Thus, this study examines the inequalities associated with adverse SRH outcomes among young women in Durban informal settlements, South Africa, using a mixed-method analysis and suggested requisite interventions to reduce or eliminate the disparity.

Methods: A mixed-method sequential explanatory design was used to address the research question. First, a quantitative cross-sectional survey was conducted among 547 young women aged 18 to 24 years in four informal settlements in Durban, South Africa, between April and July 2021. Thereafter, twenty (20) key informant interviews were conducted among different participants but with the same study characteristics. The study's outcome variable was adverse SRH outcomes, including HIV, STIs and unintended pregnancy, while the independent variable was inequality. The quantitative analysis employed binary and multivariable analysis to determine the association between the outcome and explanatory variables, using an alpha level of p < 0.05 to determine significance, while the qualitative analysis was done thematically.

Results: At the quantitative level, the prevalence of adverse SRH outcomes among young women dwelling in Durban informal settlements was 82.45%, 90.86% and 81.90% for STIs, HIV and unintended pregnancy, respectively. The adjusted odds ratio showed that young women who ever discussed sexual matters with their parents had a lower likelihood of reporting having STIs [aOR = 0.20; 95% (CI = 0.15–1.01)], HIV [aOR = 0.20; 95% (CI = 0.15–1.01)] and unintended pregnancy [aOR = 0.20; 95% (CI = 0.15–1.01)] compared to young women who never had a sexual discussion with their parents. Almost all the key informant interview participants shared the same perspective and proffered possible solutions in the qualitative results.

Conclusion: There are disparities in the factors associated with adverse SRH outcomes in Durban's informal settlements. Healthcare proximity, child support grants, cigarette smoking, alcohol consumption, polygamous family structures and gender based violence were associated with higher odds of reporting adverse SRH outcomes.

Keywords: mixed-method analysis, inequality, adverse sexual and reproductive health outcomes, informal settlements, South Africa


BACKGROUND

Sub-Saharan Africa (SSA) has made significant progress in sexual and reproductive health (SRH) outcomes among adolescents and young women over the last few years. Evidence has shown that contraceptive prevalence among single young women (i.e., 15–24 years old) increased by 10%, reflecting an increase from 23% in 1996–2000 to 33% in 2011–2015 (1). In addition, there has been a substantial decline in child marriage incidence across the region (2). Melesse et al. (3) also argued that the HIV epidemic among young people appears to be stalled in most SSA countries, although this is not universal. Positive SRH outcomes over the years have been made possible by a series of policies such as the International Conference on Population and Development's Programme of Action (ICPD-PoA), the Millennium Development Goals (MDGs) and the Sustainable Development Goals (SDGs), targeted toward a different aspect of young women's SRH needs (4).

Nevertheless, there are still inequalities in the levels and trends of adverse SRH outcomes in SSA. For instance, while the highest rate of child marriages is reported in West African countries, the burden of HIV infections abounds in Southern African countries (5, 6), thus raising research interest in exploring the inequalities in SRH outcomes in SSA.

It is important to note that inequalities in SRH outcomes exist at the regional level and within the individual country level. In this study, the focus is centered on informal settlements in South Africa and the inequalities in SRH outcomes in these settlements. Generally, SRH outcomes in South Africa are not homogeneous. The country is overwhelmed with HIV infections and remains the global epicenter of the HIV pandemic (7). Moreover, the 2016 South Africa Demographic and Health Survey (SADHS) revealed that most women aged <22 years had unwanted pregnancies (8). Similarly, Haffejee et al. (9) also reported that the prevalence of unintended pregnancies in South Africa stood at 63%. This shows the heterogeneity in SRH outcomes among young women in South Africa.

Informal settlements in South Africa are continuously growing, with one out-of-seven households in South Africa living in informal settlements (10). Most informal settlements are characterized by high levels of poverty and relative deprivation, with women who find themselves in such settlements being at high risk of adverse SRH outcomes, including HIV infection and STIs, as well as unintended pregnancies (11, 12). However, it is important to note that adverse SRH outcomes are not homogenous within informal settlements. Some young women in informal settlements are more likely than others to have adverse SRH outcomes. For instance, a study in two informal settlements in Nairobi, Kenya, showed that adolescent girls and young women (AGYW) who experienced some form of sexual and gender-based violence or lacked parental support were most likely to report having unintended pregnancies (12). This is consistent with another study conducted in Malawi that also revealed that young women in informal settlements are at high risk of unintended pregnancies (13).

Since 2015, South Africa government and United Nations (UN) member states have signed the 17 SDGs. The SDGs propose to leave no one behind in any of the 17 SDG targets (3). It is imperative to identify and understand the inequalities in term of adverse SRH outcomes (i.e., HIV infection, STIs and unintended pregnancies). However, this subject has not received the attention it requires in South Africa, especially in informal settlements within the country. The question remains: to what extent do inequalities relating to contextual factors, social inequality and parental connectedness influence adverse SRH outcomes? And what are the required social and behavioral interventions to reduce the inequality of adverse SRH outcomes among young women in Durban informal settlements, South Africa? To address these questions, the current study explores adverse SRH outcomes inequality among young women in Durban informal settlements, South Africa, while suggesting requisite social and behavioral interventions to reduce the disparity.



METHODS


Study Population and Research Design

This study was conducted in four informal settlements in Durban, eThekwini Municipality, KwaZulu-Natal. Durban is the third-most populous city in South Africa with over three million residents, and it is the largest city in KwaZulu-Natal, South Africa. Located on the east coast of South Africa, Durban is the busiest port in the country (14). In the KwaZulu-Natal province, about 239,000 households live in informal settlements. Moreover, over 500 informal settlements are in the eThekwini District, with 20 informal settlements in Durban (15). The study setting was purposively chosen because of available evidence on the high prevalence of adverse SRH outcomes, including STIs, HIV and unintended pregnancy, in KwaZulu-Natal (16).

A mixed-method sequential explanatory design was used to address the research question. First, a quantitative cross-sectional survey was conducted in four informal settlements in Durban in the eThekwini Municipality of the KwaZulu-Natal province, South Africa. After that, key informant interviews were conducted among the same category of respondents but with different participants in order to seek solutions to the SRH outcomes inequalities facing their age group dwelling in informal settlements (17). Living in urban slums or informal settlements has been reported as one of the factors associated with limited access to SRH services (18), with several adverse SRH outcomes being reportedly high among young women residing in informal settlements in South Africa (19–21).

Umgudulu and Banana City informal settlements have 560 and 455 households, respectively, with single-room houses, alongside shacks. These settlements are located 3 km apart from each other, which is ~15 min' drive to the center of Durban. Basic amenities are lacking, and there are no inside toilets or playgrounds for children. The Quarry Road and New Germany informal settlements have 1,200 and 980 households, respectively. They are both located along the main road and are significantly larger than the Umgudulu and Banana City informal settlements in landmass. Pathways are not well-defined or tarred, with the central toilet and laundry washing system being practiced with the shack housing clustered together.



Quantitative Data Collection and Sample Size Determination

Two research assistants with at least a college certificate were recruited at each informal settlement for this study, these two research assistants were trained explicitly for 1 week on a self-administered questionnaire using the Android version of the Open Data Kit (ODK) mobile application. They were also briefed on the study's objectives. The research assistants were fluent in the widely spoken local language (isiZulu), and all data collection was done under the supervision of the principal investigator. The ODK mobile application simultaneously allows multi-users, ensures privacy, and collects data (22). Android mobile telephones were given to the research assistants by the principal investigator, and these telephones were retrieved after the daily debriefing sessions. The respondents' responses were archived to the server database daily and were deleted from the mobile device before returning the telephone to the research assistants the following day to continue the data collection until the last day of the survey. The data collection was conducted between April–July 2021.

A multi-stage sampling method was employed in the study settings (23). First, all informal settlements in Durban were counted and listed. Thereafter, all the informal settlements' names were written on a different piece of paper, and a simple random sampling technique was used in selecting four informal settlements through ballot (24). At the end of the exercise, the four informal settlements selected were Banana City, Umgudulu, New Germany and Quarry Road.

The researchers employed a systematic random sampling method in selecting the study participants. A list of all shacks/houses was accessed at each study setting through the community leader. Each shack is usually occupied by one household. All households were listed, and the first household was automatically selected as the first eligible household, followed by the next two households, i.e., k = 2 (This is derived by dividing the minimum number of households in a settlement by the desired sample size [i.e. = 455/200]). All eligible young women aged 18–24 years in all the selected households in each informal settlement were interviewed (25).

The minimum sample size should be 420 participants, using Yamane's formula sample size estimation technique at a ±5% precision level and a 95% confidence level (26). However, the study sample size was increased to 800 participants to enable the authors to account for non-response or oversampling errors (27, 28). After considering respondents who are sexually active in line with the study's objective, 547 potential respondents were eligible for this study. As such, the data analysis for this study was limited to the 547 eligible respondents, with 178, 120, 104, 145 respondents from Quarry Road, New Germany, Umgudulu and Banana City, respectively. Prior to data collection, the data collection instrument (a questionnaire scripted on the ODK mobile application) was administered to 20 young women between the ages of 18–24 years old residing in Durban and purposively chosen for the pilot survey/pre-test exercise to validate the instrument.



Quantitative Analysis and Measures
 
Outcome Variable

The study outcome variable was adverse SRH outcomes measured by HIV, STIs, and unintended pregnancy (29–31). To determine if a participant has ever had HIV/STIs or unintended pregnancy, questions about whether the respondent has ever used medications to treat STIs/tested positive for HIV or whether the respondent has ever had an unintended pregnancy were asked. A binary response of “No” or “Yes” was used to categorize participants' responses. To ensure that the responses supplied by the respondents were correct, a retrospective question was asked as a follow-up question during the interview.



Independent Variables

The key independent variables were inequalities derived from contextual factors, including GBV; proximity to a healthcare facility; social inequalities including child support grants and the household or relative wealth index; patterns of behavior, including alcohol intake and smoking of cigarettes; parental connectedness, including parental living arrangements and the discussion of sexual matters with the parent. Other included explanatory variables were family structure, place of settlement, and ethnicity.

GBV was determined by asking if the respondent had ever experienced intimate partner violence, household violence, or any other physical violence exhibited by someone else (32); while healthcare facility proximity was determined by asking the distance of the closest government-owned healthcare facility to the participant's informal settlement (33). GBV was categorized as binary responses “No” or “Yes,” while responses for healthcare facility proximity were category as “ <5 km”, “5 to 9 km,” “10 to 19 km and 20 km and above” (34, 35). The child support grant was determined by asking if the respondent currently receives any grant support toward the upkeep of her child(ren) (36), while the household/relative wealth index was determined by using the household items available in each participant household. The index was constructed in line with demographic health survey (DHS) metrics by assigning a generic number of “1” to each household item such as “electricity, radio, television, mobile telephone, non-mobile telephone, refrigerator, cable TV, generating set, air conditioner, computer, electric iron, fan” listed on the questionnaire. If a respondent did not have any of the listed household items, then it was coded “0.” Based on the household items each respondent had, the researchers then re-categorized the response as “Lower quintile” “Middle quintile” and “Upper quintile” (37). Child support grant responses were categorized as binary “No” or “Yes,” while pattern of behavior was measured by whether the respondent ever drinks alcohol and ever smokes cigarettes, while parental connectedness was measured by whether the respondent ever had a discussion about sexual matters with either of the parents, and whether the respondent was currently living with either of the parents or somewhere else. All the responses for the four variables were categorized in a binary form of “No” or “Yes” (38–41).

Other independent variables included in this study were family type/structure, place of settlement and ethnic group. Family type/structure responses were categorized as either “Monogamous” or “Polygamous.” The place of settlement was the respondent's current informal settlement name, which could be either “Umgudulu,” “Banana City,” “Quarry Road,” or “New Germany.” This was followed by ethnic groups, categorized as “isiZulu,” “Xhosa,” “Sesotho,” and “Siswati.” All selected covariates were based on existing literature (19, 42).




Quantitative Statistical Analysis

The analysis started with all the 800 young women interviewed. However, after dropping 253 respondents who were not sexually active, the sample size was reduced to 547 sexually active young women. Therefore, this current study's analysis included 547 sexually active young women. First, descriptive statistics were calculated for all the variables included in this study, followed by a chi-square to test the association between the key independent variables, the covariates and outcome variables. Furthermore, a-two logistic regression models were fitted to determine the likelihood of association between selected inequalities such as GBV; proximity to a healthcare facility; social inequalities; patterns of behavior; and parental connectedness. and other independent variables such as family structure, place of settlement, and ethnicity, and the outcome variable (adverse SRH outcomes). The first model (Model I) is a binary logistic regression model, which is an estimate of unadjusted odds ratios of the association between child grant support, wealth index (social inequalities), covariates and HIV/STIs and unintended pregnancy (adverse SRH outcomes). The second model (Model II) is a multivariable model, which included all the covariates, key independent variables and outcome variables considered in this study. The precision level of Alpha <0.05 was considered statistically significant. The multicollinearity test, which used the variance inflation factor (VIF), revealed no evidence of collinearity among the key independent variables and covariates. All the analyses were carried out using Stata version 17.0 (Stata Corporation, College Station, TX, USA).



Qualitative Interviews
 
Sample Size and Thematic Analysis

Five key informant interviews were conducted in each informal settlement after the quantitative data collection was analyzed and SRH outcomes inequality was determined. Five participants who did not participate in the quantitative research data collection were interviewed in English from each of the four informal settlements, giving a total of 20 participants who suggested interventions that would reduce or eliminate the SRH outcomes inequality discovered in the quantitative data analysis.

The participants were purposively chosen at random. Furthermore, the only criteria observed were that they must not have participated in the earlier quantitative data collection. The interview lasted 20–30 min per participant. A tape recorder and question guide were used during the interviews, conducted by the principal investigator in a private room. All recorded interviews were transcribed thematically using NVivo software. All participants were assigned a unique reference code that has a combination of their informal settlement name and serial number. These unique reference codes were articulated before each interview (43).

Thematic Analysis followed six steps (familiarization, coding, generating, reviewing, naming, defining, and finally, writing up the data analysis). The audiotaped transcripts from the interviews were transcribed verbatim by the principal investigator, and these were read and validated by the academic supervisor. All coding was carried out by highlighting relevant words using sentences or phrases from the transcripts. Each selected inequality was discussed, and suggested solutions were thematically summarized to tackle the variables associated with the inequality of adverse SRH outcomes among young women in Durban informal settlements. The variables include gender-based violence, healthcare proximity, grant child support, pattern of behavior and parental connectedness. The interview exercise, the reporting and transcription follow the approved Consolidated Criteria for Reporting Qualitative Research (COREQ) (44).





RESULTS


Quantitative Analysis
 
Descriptive Statistics and Tests of Chi-Square of the Independent and Dependent Variables

The prevalence of adverse SRH outcomes among young women dwelling in Durban informal settlements was 82.45, 90.86, and 81.90% for STIs, HIV and unintended pregnancy, respectively.

Young women who had ever experienced GBV; those who lived within 10 to 19 km proximity to a healthcare clinic; and those who received child support grants had a 76.92, 83.33, and 70.37% prevalence of unintended pregnancy, HIV, and STIs, respectively. In the same vein, young women dwelling in Durban informal settlements within the Upper quintile; those who drink alcohol; and smoke cigarettes, had a 24.10, 76.22, and 37.68% prevalence of STIs, HIV, and unintended pregnancy.

The test of chi-square showed an association between all selected inequalities and adverse SRH outcomes (STIs, HIV and unintended pregnancy) as p(x2)< 0.05, except sexual discussion and unintended pregnancy and ethnicity affiliation and STIs (Table 1).


Table 1. Distribution of selected inequalities and adverse sexual and reproductive health outcomes of young women in Durban informal settlements.

[image: Table 1]



Binary and Multivariable Logistics Regression Analyses

Table 2 below shows the significant association between selected inequalities and adverse SRH outcomes (STIs, HIV, and unintended pregnancy). All the selected inequalities variables, except the wealth index, showed a significant association with at least one adverse SRH outcome (Model II). The associated inequalities to SRH outcomes included contextual factors (GBV and healthcare proximity), social inequality (child support grant), the pattern of behavior (drink alcohol and smoke cigarettes), parental connectedness (discuss sexual matters and living together with parent) and others (including family structure, place of settlement, and ethnicity).


Table 2. Binary and Multivariable logistic regression analysis of selected inequalities and adverse Sexual and Reproductive Health outcomes.

[image: Table 2]

The results from the adjusted model (Model II) show that young women dwelling in Durban informal settlements with healthcare proximity between 5 and 9 km [aOR = 43.19; 95% (CI = 3.24–456.38)] who receive child support grants [aOR = 54.45; 95% (CI = 25.01–118.51)], smoke cigarettes [aOR = 2.07; 95% (CI = 0.71–5.99)] and reside in Banana City [aOR = 5.99; 95% (CI = 1.94–18.44)] were more likely to report ever having had STIs compared to those residing <5 km from a healthcare clinic; those who are not receiving child support grants, those who are not smoking; and young women residing in Umgudulu. Similarly, young women with healthcare proximity between 5 and 9 km [aOR = 26.92; 95% (CI = 1.41–513.05)] who receive child support grants [aOR = 2.94; 95% (CI = 1.34–6.42)], drink alcohol [aOR = 1.07; 95% (CI = 0.49–2.34)], are from polygamous family structures [aOR = 2.41; 95% (CI = 1.02–5.69)], reside in Banana City [aOR = 3.32; 95% (CI = 1.12–9.81)] and are affiliated with the Xhosa tribe [aOR = 2.92; 95% (CI = 1.34–6.32)] were more likely to report having HIV compared to those residing <5 km from a healthcare clinic; young women who never receive child support grants; those who never drank alcohol; young women from monogamous family structures; young women residing in Umgudulu; and those who are affiliated with the isiZulu tribe. In the same vein, young women who had ever experienced GBV [aOR = 2.58; 95% (CI = 1.05–6.33)], who receive child support grants [aOR = 24.35; 95% (CI = 12.22–48.67)], those from polygamous family structures [aOR = 3.55; 95% (CI = 1.34–9.42)], young women residing in Banana City [aOR = 5.91; 95% (CI = 2.05–17.04)], and those affiliated with the Xhosa tribe [aOR = 1.97; 95% (CI = 0.98–3.98)] were more likely to have ever had an unintended pregnancy, compared to those who never experienced GBV, who never receive child support grants, those from monogamous family structures, those residing in Umgudulu and those affiliated with the isiZulu tribe.

On the other hand, young women dwelling in Durban informal settlements who discuss sexual matters with their parents were less likely to report having STIs [aOR = 0.18; 95% (CI = 0.10–2.74)] [aOR = 0.40; 95% (CI = 0.17–0.97)] or ever having had an unintended pregnancy [aOR = 0.03; 95% (CI = 0.01–2.11)] compared to those who never discussed sexual matters with their parents. In the same vein, young women living with their parents were less likely to report having STIs [aOR = 0.22; 95% (CI = 0.09–0.57)] or ever having had unintended pregnancy [aOR = 0.26; 95% (CI = 0.11–0.59)] compared to those not living with parents.




Key Informant Interviews

The quantitative analysis results showed inequalities associated with adverse SRH outcomes among young women in Durban informal settlements. However, the researchers conducted key informant interviews to determine the desired interventions or solutions that the same population feels are required to bridge these inequalities. The authors thematically categorized the participants' responses in line with the quantitative study results as interventions required to reduce or eliminate the influence of (i) contextual factors, (ii) social inequality, (iii) patterns of behavior, and (iv)parental connectedness on adverse SRH outcomes among young women dwelling in Durban informal settlements.



Characteristics of Participants

Key informant interviews were conducted with 20 key young women dwelling in the same informal settlements where the quantitative study was conducted. Five (5) participants were selected from each settlement.

The participants' mean age was 21.80 years, with a standard deviation of 2.17 years and age ranging from 18 to 24 years. All the participants were young women and were literate.



Contextual Factors and Adverse Sexual and Reproductive Health Outcomes

Contextual factors were measured by gender-based violence and healthcare proximity. Both measures were associated with either of the adverse SRH outcomes.


Gender-Based Violence

• Yes, I have been raped. I was 11 years, and I was raped (Umgudulu, Participant 2).

• No, I have never been raped. However, when some guys come for me and ask for sex, I will give them willingly because I don't want them to force me to do it so I wouldn't call that rape (Umgudulu, Participant 4).



Suggested Solutions

• To stop the rape of young girls is for young girls to speak when they feel uncomfortable with their uncles, brothers and fathers, and some of the young girls should not wear short clothes around. Some young girls wear short clothes when their parents are not around, and they will be gallivanting around in short clothes. This could invite rape (Umgudulu, Participant 2).

• Young girls must speak up and allow them so that they wouldn't injure you or kill you, then report later (Umgudulu, Participant 4).



Healthcare Proximity

• There is no clinic around Banana City informal settlement. Family planning and other sexual and reproductive health services are gotten at Reservoir Hill clinic, which is around 10 min drive (Banana City, Participant 1).

• There is no clinic for family planning service here, we get it at Reddit Avenue at Reservoir Hill, and it's very far from here. Whenever I want to go, I get discouraged because of the distance (Umgudulu, Participant 2).



Suggested Solutions

• Having health clinic centers closer to the informal settlement, like mobile health facilities where required services and information on sexual education will be shared. Health experts should tell us what we need to do and what we are not doing right about contraception sexual and reproductive health, and the services should be free (Banana City, Participant 1).

• More mobile clinics should be established in places like informal settlements where Nurses should be routinely sent here, which will help us a lot (Umgudulu, Participant 2).




Social Inequality and Adverse Sexual and Reproductive Health Outcomes

Social inequality was measured by the child support grant and wealth index. Only the child support grant was associated with SRH outcomes.


Social Inequalities Identified and Suggested Solutions

• Well, for me, the social grant shouldn't be given to children because there should be an age where a grant should be given to a baby. After all, you see a girl <16 years with a baby and then get the social grant, she will get another pregnant and get another money, but she will give these children to her parent and be using the money anyhow. I think it should be stopped (New Germany, Participant 1).

• Aahh! Yes, the social grant makes young girls to make more children, and if they increased it, it would make girls to have more children as well because they are having sex without a condom. I feel the government should stop it (Quarry Road, Participant 1).

• Some of them get pregnant because they want more money, and it's not right because R460 is not enough to raise a child, especially when the father impregnates the girl and runs away. Some of the young girls want to give birth to more children so that they can have a lot of money from the social grant, and it is not helping (Banana City, Participant 1).




The Pattern of Behavior and Adverse Sexual and Reproductive Health Outcomes

The pattern of behavior was measured by alcohol intake and cigarette smoking.


Pattern of Behavior

• Let me make an instance for me. If I have taken alcohol, I won't use my brain; when a man makes a move, I won't think about it, and we will have sex without a condom or protection. It's the same thing when I am high on smokes or narcotics (Banana City, Participant 4).

• I don't think people who smoke or drink alcohol will have time to think of contraception or condom. A lot of times, it usually turns to one-night stands. I don't think they will think about condoms. Who cares about condoms in one-night stands? (New Germany, Participant 1).

• I don't think those who were drunk on high on smoke will use a condom because when I was drunk, I didn't use condoms because when a person is drunk, her mind is not working properly (Quarry Road, Participant 2).



Suggested Solution

• The government should work on limiting the use of alcohol and smoke among young women. If these can be reduced, it will reduce the non-use of condoms and other sexual and reproductive health services (Banana City, Participant 1).




Parental Connectedness and Adverse Sexual and Reproductive Health Outcomes
 
Parental Connectedness

• Yes, if my parent had talked to me about puberty, sex, HIV/STIs, I would have used condoms, maybe I would do better, and maybe I wouldn't even have this child, but they don't talk to me about it (Quarry Road, Participant 5).

• If my parent had not told me about sexual health or puberty, I might still have used a condom because I learned these things from school, but I know that the information from school is not enough. However, if my parents talked to me about this, I would use a condom more consistently (Quarry Road, Participant 3).

• Because the girls don't have much information from their parents, they wouldn't want to use a condom (New Germany, Participant 5).

• Living with your parent helps make decisions about good sexual and reproductive health, such as using condoms, contraception, and unintended pregnancy. Many children here don't stay with their parents, and some of their parents drink a lot and do not attend to the young girl's needs or questions about sexual health (Banana City, Participant 1).



Suggested Solution

• I think when parents talk to their girls more, it will help them in their decision to use condoms or family planning. So, the parent should talk to their girls more and ensure they live together (New Germany, participant 4).





DISCUSSION

Accelerating the attainment of SDG target 3.7 requires evidence-based interventions. As such, the present study explored adverse SRH outcomes inequality among young women in Durban informal settlements, South Africa, while suggesting the required social and behavioral interventions to reduce the disparity. The quantitative analysis indicates that healthcare proximity, child support grants, cigarette smoking, alcohol consumption, polygamous family structures, GBV and residing in Banana City or belonging to the Xhosa tribe were associated with higher odds of reporting STIs HIV and unplanned pregnancies. However, these factors were associated with adverse SRH outcomes in varied ways.

Access to child support grants emerged as a significantly associated factor in relation to adverse SRH outcomes. The child support grant in South Africa was introduced in the late 1990s as an initiative to improve the quality of life of young women who become mothers through monthly state-funded cash transfers (45). In order for the young woman to be eligible for this grant, the child must be below age 18 and living with the biological parent(s) or primary caregiver. The study results indicate that young women who had access to child support grants reported higher odds of STIs, HIV, and unplanned pregnancies than those who did not have access. This result aligns with that of Jordan et al. (46), who reported that South African young women are getting pregnant in order to access child support grants. A plausible explanation for this observation could be that young women perceive the child support grant as an opportunity to make money. As such, instead of this intervention to reduce their sexual behaviors, it rather encourages them to engage in unprotected sex, thereby raising their risk of unplanned pregnancies, STIs, and HIV.

The findings also show that residing in Banana City was associated with higher odds of STIs, HIV and unplanned pregnancies. This result reflects the high level of poverty and deprivation in Banana City, as compared to Umgudulu. For instance, Phoku (47) reported that food insecurity and poverty are high in Banana City. Hence, young women will place less priority on having protected sex, thereby exacerbating their risk of STIs, HIV and unplanned pregnancies. Findings from the qualitative analysis support this association by linking the higher level of adverse SRH outcomes to the absence of clinic and family planning services in Banana City. Relatedly, the results suggest that young women who identified with the Xhosa tribe were more likely to have HIV or unplanned pregnancies than those who identified with isiZulu. This association could be linked to the Xhosa culture about contraception norms. In the Xhosa culture, public conversations about conception and family planning are taboo (48). As such, young women are denied accurate information about contraception, condom use and family planning. This inadvertently increases the risk of unprotected sex, which can exacerbate the risk of HIV and unplanned pregnancies.

Results from the quantitative analysis suggest that young women who smoked cigarettes and consumed alcohol were more likely to experience STIs and HIV, respectively, compared to those who did neither. This is in line with findings from the qualitative analysis where respondents revealed that people who smoke or drink alcohol do not have time to think of contraception or condoms. Hence, these women are more likely to engage in risky sexual behaviors, including concurrent multiple sexual partnerships, transactional sex and unprotected sex, elevating their odds of contracting STIs and HIV (48). Our findings also highlight the need to improve healthcare proximity in Durban informal settlements, as longer proximity to healthcare was associated with a greater risk of STIs and HIV.

The researchers also observed that young women in the polygamous family structure were more likely to experience unplanned pregnancy or HIV. The findings can be explained from the perspective that, in a polygamous family structure, there is heightened competition for scarce resources and insufficient parental control (49). Given that the family is the primary agency for the socialization of its members, these deficiencies associated with the polygamous family structure is likely to reduce women's capacity to make informed decisions such as practicing protected sex, negotiating for safe sex, etc., thereby contributing to an elevated risk of unplanned pregnancies and HIV among young women in this family structure. Women who had experienced GBV were at higher risk of unplanned pregnancy, which aligns with related studies conducted in South Africa (50–52). GBV that manifests through sexual abuse prevents young women from practicing or negotiating for safe sex, thereby putting them at higher risk of unplanned pregnancy.

Concerning parental connectedness and adverse SRH outcomes, our findings revealed that living with parents and communicating with parents about SRH issues was a significant protective factor that limited the risk of STIs and unplanned pregnancy. This result corroborates a related study that showed that the quality of parental connectedness significantly influenced condom and contraceptive use, which is necessary for reducing the risk of STIs and unplanned pregnancy among young women in informal settlements (38).


Policy Implications

The findings from our study underscore the need for targeted interventions that focus primarily on young women who are at higher risk of adverse SRH outcomes. More specifically, the results highlight the urgency for the government to prioritize the SRH needs of informal settlements in Durban, particularly in Banana City. More social and health infrastructure (i.e., family planning service centers, clinics, etc.) would have to be developed in Durban's informal settlements, especially in Banana City. Public health educational promotions should be expanded to informal settlements in order to break socio-cultural norms that fuel GBV, which has proven to be significantly associated with adverse SRH outcomes. Our findings also iterate the need for the government to develop down strong policies and ensure the enforcement of already existing policies that control cigarette smoking and alcohol consumption among young people in South Africa.



Research Implication

Our study has some implications for future research. In the future, researcher should consider a longitudinal design in order to be able to establish causal inferences between the various factors considered in this analysis and their relationship with adverse SRH outcomes overtime, researcher should also consider including young men in the future in order to give better view of how young men contributes to young women adverse SRH outcomes.



Strengths and Limitations

The use of mixed methods in this study helped complement the shortcomings of both qualitative and quantitative methods. The researchers triangulated the data from the qualitative and quantitative study appropriately, ensuring the validity and reliability of the findings. However, there are some noteworthy limitations. Since the results of this study were self-reportedby the young women during the interview, there is possiblity of recall due to biases from the information supplied.




CONCLUSION

Based on our findings, it is clear that there are disparities in the factors associated with adverse SRH outcomes in Durban's informal settlements. Healthcare proximity, child support grants, cigarette smoking, alcohol consumption, polygamous family structures, GBV, and residing in Banana City or belonging to the Xhosa tribe was associated with higher odds of reporting STIs, HIV and unplanned pregnancies. Living with a parent and communicating with parents about SRH issues were associated with a lower risk of adverse SRH outcomes.



CORONAVIRUS RULE AND GUIDELINE COMPLIANCES

Since data collection took place during the coronavirus disease (COVID-19) pandemic, the principal investigator ensured that all COVID-19 rules and guidelines were complied with as recommended by South Africa and the World Health Organization. Coronavirus adherence prescribed recommendations such as social distancing, wearing of face masks, frequent washing of both hands, and using alcohol-based sanitizer was highly upheld during the data collection and while having physical engagement or contact with any person.
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Background: The Chinese hierarchical treatment system expects patients to first visit primary medical institutions (PMIs), and patients' willingness determined their utilization of primary health care. The aim of this study was to explore the factors associated with patients' willingness to make their first visit to PMIs.

Methods: We employed multistage stratified sampling and convenience sampling to administer questionnaires to 1,507 patients in Beijing, Qinghai, and Fujian. Patients' willingness of first visit in PMIs was analyzed using Chi-square test and binary logistic regression.

Results: Of the 1,507 participants in the survey, 55.1% were willing to make their first visit in PMIs. Fewer patients in Beijing (17.6%) are willing to make their first visit in PMIs than those in Qinghai (71.9%) and Fujian provinces (72.0%). Binary logistic regression analysis revealed that higher recognition of the community first visit policy and higher satisfaction with the medical technology of PMIs are associated with patients' willingness of first visit in PMIs.

Conclusions: Due to differences in local economic conditions, medical resources, and policy formulation, there are differences among provinces in patients' willingness of first visit in PMIs. To increase patients' rate of visits in PMIs, it is important to improve service capacity and quality of PMIs and change residents' attitudes for PMIs.

Keywords: primary medical institutions, first visit, hierarchical medical system, patient willingness, China


INTRODUCTION

The World Health Organization issued the Alma-Ata Declaration in 1978. The document identifies primary healthcare as the core of integrated health services and regards primary healthcare as the basis for a sustainable development of healthcare systems (1). There is presently a three-tier health care system in China (primary, secondary, and tertiary medical facilities), and different levels of facilities have different functions and positions (2). Medical institutions of higher levels have more medical resources and can provide more comprehensive health services (3). Primary medical institutions (PMIs), including community health service centers /stations, township health centers and village clinics, mainly provide basic public health services and primary care, such as disease prevention, chronic disease management, health education and the treatment of common and frequent diseases (4). By the end of 2020, there are 35,365 community health service centers/stations, 35,762 township health centers, and 608,828 village health clinics in China (5). Due to lack of trust of patients for PMIs and the demand for quality healthcare services, the majority of patients prefer to bypass primary care and go to high-level hospitals (6–8).

It is very common for patients to overutilize high-level hospitals healthcare services but underutilize primary healthcare services in China (9). In 2017, outpatient visits of tertiary hospitals accounted for 45.17% of the total number of outpatient visits, compared to 15.93% for community health centers (10). Over 70% of patients with general and chronic diseases choose to consult doctors at tertiary hospitals (11). To improve the utilization efficiency of medical resources in PMIs and relieve the pressure of high-level hospitals, the Chinese government has formulated a series of policies such as hierarchical medical system and medical insurance differentiated reimbursement policy (12, 13). The purpose is to guide residents to make their first visit in PMIs. Hierarchical medical system aims to require patients to choose PMIs as their first site of treatment, then transfer to high-level hospitals for further treatment based on their condition. Meanwhile, high-level hospitals transfer inpatients in stable conditions to PMIs for rehabilitation (14). But this policy did not strictly constrain community-based first visit, and residents are still free to choose their ideal health care facility for consultation. Medical insurance differential reimbursement policy guides patients to seek medical treatment in an orderly manner by appropriately raising the proportion of medical insurance reimbursement in PMIs. The Chinese government expects to adjust the layout of the medical service system and rationalize the allocation and utilization of medical resources through relevant policies to finally solve the problem of “difficult and expensive medical treatment.” But the community first visit system is not really working and exists in name only (15). Medical resources are more abundant in urban areas, and thus regardless of the severity of the disease, urban patients prefer to access secondary and tertiary hospitals instead of PMIs (16, 17). According to data from the 2020 China Statistical Yearbook of Health, the number of consultations in PMIs accounted for 61.87% of total consultations in 2010, but decreased to 53.17% in 2020 (18).

Patients' willingness determines their utilization of primary health care. Previous researches focused on the people's preference for primary health care and influencing factors. For example, models of service, medical costs, satisfaction, family income, characteristics of provider and medical experience would influence patients' choice of medical institutions (19–23). First, most studies are limited by geographic areas, and the scope of the studies is in one province or one city, lacking cross-provincial studies (3, 20, 22–24). Second, few studies have studied whether residents' knowledge of the policy influences their willingness or choice to seek treatment (25, 26). Cross-provincial studies are useful for the formulation of relevant medical policies. It is essential for policymakers to understand the impact of policies on patients' choice of medical institutions. However, there has not been a study on patients' willingness of first visit in PMIs, and the impact of policy awareness on first visits. Therefore, this study selected the three provinces based on regional distribution and economic development level for analysis. The study has two objectives: (1) to investigate patients' willingness of first visit in PMIs; and (2) to explore the variables that are associated with patients' willingness of first visit in PMIs, especially the relevant policy variables. Based on the results of this study, we discuss how to improve patients' willingness of first visit in PMIs, in order to provide reference for the government to develop a hierarchical medical system.



MATERIALS AND METHODS


Study Design and Data Sources

The study is a cross-sectional survey, and multi-stage stratified sampling and convenience sampling were used to choose research subjects. Firstly, according to the geographical location and economic development level, three provinces were chosen (Beijing, Fujian and Qinghai provinces). Secondly, according to the progress of the implementation of the hierarchical medical system and economic development level, two cities were selected from each province, and a total of six cities were selected. The formula for calculating the sample size for each city patient is [image: image], Z = 1.96. E is the error value, E = 5%; P is the ratio of visits at community health centers to total visits in 2020, P = 26%; n = 296. Therefore, we planned to select 300 patients in each city. Third, with the support of the Chinese Hospital Association, each city selected two tertiary hospitals, two secondary hospitals, and two community healthcare centers. The sample size of tertiary hospitals, secondary hospitals and community health centers in each city was 100. Fourth, convenience sampling was used to survey patients. 50 patients in each medical institution were selected for the investigation. In total, 1,807 questionnaires were distributed. Based on previous experience, there are very few inpatients in PMIs, so only outpatients were analyzed in this study. After excluding inpatients and invalid questionnaires s, a total of 1,507 outpatients were included in the research sample, and the valid response rate was 83.40%. The sample size selection process was showed in Figure 1.


[image: Figure 1]
FIGURE 1. Flow chart of the selection of respondents.


The questionnaire was self-designed on the basis of literature research and expert consultation. After designing the questionnaire, we looked for respondents to conduct a pre-investigation to test the reliability and validity of the questionnaire and revised it based on the survey results. After several revisions, the contents and structure of the questionnaire were determined. Finally, the questionnaire was converted into an electronic questionnaire to survey. Data were collected via face-to-face interviews with trained interviewers, and respondents were given a survey incentive to ensure the response rate and validity of the data. Meanwhile, to ensure the quality of the data, only patients over 18 years old were included. Before handing out the questionnaire, we stated the study purpose and content to all respondents, obtained their informed consent, and committed that their privacy was protected. This study was conducted from March to May 2019. According to the study design, only parts of the questions in the questionnaire were included as variables.



Dependent Variable

In this study, the dependent variable is the patients' willingness of first visit in PMIs (In this questionnaire, community health service centers/stations refer to PMIs). It was measured by a question: “are you willing to make your first visit in the community and then be referred to a higher-level hospital via the community health center/station?” The response was divided into 5 options: a. very unwilling; b. more unwilling; c. indifferent; d. more willing; e. very willing. We converted the five-dimensional ordered variables to binary variables based on published studies (12, 27–29). Options a, b, and c were combined into “unwilling”; options d and e were combined into “willing.”



Independent Variables

The independent variables were divided into three parts. Part 1 is the sociodemographic characteristics, including province, gender, age, education, registered permanent residence, chronic disease status, length of residence in the city, household annual income and average monthly medical expense. Part 2 is the attitude toward PMIs, including experience of PMIs visits in the past year, degree of satisfaction with the medical technology of PMIs and degree of satisfaction with the service attitude of PMIs. Part 3 is the level of understanding of relevant policies, including understanding of the first visit policy, recognition of the community first visit policy, understanding of the medical insurance differential reimbursement policy, and influence of the medical insurance differential reimbursement policy (see Supplementary File 1).



Statistical Analysis

The software SPSS 26.0 was used to analyze data. Descriptive statistics (frequency and percentage) were used to describe the sociodemographic characteristics of patients, and the Chi-square test was used to analyze patients' willingness of first visit in PMIs. Those statistically significant variables in the Chi-square test were included as independent variables in the logistic regression model, and the factors associated with first visit willingness were further analyzed. The differences were regarded as to be statistically significant when P-value <0.05.




RESULTS


Sociodemographic Characteristics and Willingness of First Visit in PMIs of All the Participants

After excluding outliers, a total of 1,507 patients were included in this study (83.40% valid rate). Table 1 presents the sociodemographic distribution characteristics of the patients. Of the 1,507 patients, 523 (34.7%) patients were interviewed in Qinghai, among whom 54.7% were females. The majority (55.4%) of patients were under 45 years old. Almost half (49.5%) of the patient's household registration were out-of-town. The great majority of patients are well-educated: 31.8% of patients have a high school degree and 62.2% have a college degree or above. Most patients (72.0%) lived in the city for more than 2 years. The largest proportion of respondents have a household annual income of <80,000 yuan, and 64.0% of respondents have average monthly medical expenditures between 301 and 800 yuan. For chronic disease status, 96.7% of respondents have chronic diseases.


Table 1. Patients' sociodemographic characteristics and univariate analysis of patients' willingness of first visit in PMIs.
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This study found that 830 (55.1%) of the 1,507 respondents were willing to first visit in PMIs and be referred to secondary or tertiary hospital through PMIs if necessary. 90.1% of respondents were understanding of the first visit policy and 43.3% of respondents said they cannot recognize it. 24.1% of patients were aware of the medical insurance differential reimbursement policy. In the past year, 84.6% of patients had experience in PMIs. 19.7% of patients were satisfied with the technology of PMIs and 39.7% of patients were satisfied with the service attitude (more satisfied and very satisfied were defined as satisfied).



Sociodemographic Characteristics, Attitude, and Understanding of Relevant Policies and Their Relationships With Patients' Willingness of First Visit in PMIs

The Chi-square test was applied to check the relationship between all variables and willingness of first visit in PMIs. The results showed that there were statistically significant differences in the willingness of patients to first visit PMIs for province (P < 0.001), household annual income (P = 0.043), chronic disease status (P < 0.001), average monthly medical expense (P = 0.003), recognition of the community first visit policy (P < 0.001), understanding of the medical insurance differential reimbursement policy (P < 0.001), influence of the medical insurance differential reimbursement policy (P < 0.001), degree of satisfaction with the medical technology of PMIs (P < 0.001), and degree of satisfaction with the service attitude of PMIs (P < 0.001).



Predictors of Patients' Willingness of First Visit in PMIs

Firstly, binary logistic regression model was tested for goodness-of-fit. The results of Hosmer–Lemeshow tests showed P > 0.10; binary logistic regression model was considered to be good fitting. The results of binary logistic regression analysis are presented in Table 2. Compared with patients in Qinghai, patients in Beijing were more unwilling to first visit in PMIs (OR = 0.097, P < 0.001). Recognition of the community first visit policy is associated with patients' willingness of first visit in PMIs. Compared with patients who completely recognize the community first visit policy, patients who partly (OR = 0.292, P = 0.004), moderately (OR = 0.334, P = 0.004), mildly (OR = 0.407, P = 0.019), and not recognize (OR = 0.421, P = 0.021) the policy were more unwilling to first visit PMIs. It means that other groups of patients had a lower willingness to first visit PMIs compared to those who strongly recognized of the community first visit policy. Compared with patients who were very satisfied with the medical technology of the PMIs, patients with general satisfaction were more unwilling to first visit PMIs (OR =0 .593, P = 0.034).


Table 2. Binary logistic regression analysis of patients' willingness of first visit in PMIs.
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Patients' Sociodemographic Characteristics, Attitude, and Understanding of Relevant Policies and Their Relationships With Different Provinces

To further explore the disparities in other aspects among patients from different provinces, we conducted the univariate analysis (Table 3). The results showed that there were statistical significance among patients from different provinces for age (P = 0.008), education (P = 0.011), registered permanent residence (P = 0.016), household annual income (P < 0.001), chronic disease status (P < 0.001), degree of satisfaction with the medical technology of PMIs (P < 0.001), degree of satisfaction with the service attitude of PMIs (P < 0.001), understanding of the community first visit policy (P = 0.004), recognition of the community first visit policy (P < 0.001), understanding of the medical insurance differential reimbursement policy (P < 0.001), and influence of the medical insurance differential reimbursement policy (P < 0.001).


Table 3. Univariate analysis of patients' sociodemographic, attitudes and understanding of relevant policies in different provinces.
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Figures 2, 3 shows the reasons why patients were willing/unwilling to make their first visit in PMIs. Higher medical insurance reimbursement rate (66.5%), closer to home (63.1%), and treatment environment fit for recovery (47.6%) are top 3 reasons for patients' willingness to go to PMIs. Distrust of the medical skills of PMIs (63.1%), the referral process wastes time (56.7%), and fewer checkup items (41.7%) are top 3 reasons for patients' unwillingness to go to PMIs.


[image: Figure 2]
FIGURE 2. Reasons for patients' willingness for first visit in PMIs.
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FIGURE 3. Reasons for patients' unwillingness for first visit in PMIs.





DISCUSSION

To the best of our knowledge, this is the first study examining the willingness of outpatients in multiple provinces to make their first visit to PMIs. We found that patients with high recognition of the first visit policy and high satisfaction with the medical technology of PMIs were more willing to make their first visit in PMIs, and that patients in Beijing were more unwilling to make their first visit in PMIs. In this study, 55.1% of the patients were willing to make their first visit in PMIs and be referred to higher level hospitals if necessary. This result has not reached the expected goal of policy formulated by Chinese government in 2015 (≥70%) (30), and is similar to the results of a study conducted in Hubei in 2021 (55.22%) (31), and higher than that of a study conducted in nine tertiary hospitals in Shanghai in 2019 (48.4%) (32). Fewer patients are willing to first visit PMIs, which leads to low utilization of medical resources in PMIs and overutilization of medical resources in high level hospitals. There are several studies from other countries that have reached similar conclusions (33–36). A study from the United States showed that rural patients also bypass rural hospitals and choose large urban hospitals for consultations (33). A study from India found that most patients (especially hypertensive patients) bypassed primary health care and chose private medical facilities for usual care because of the low quality of primary health care (35). Our analysis shows the major reasons for patients' willingness of first visit in PMIs are higher reimbursement rate of health insurance and closer distance to home. This is consistent with the results of previous studies (20, 31, 37). For example, the policy of Qinghai Province stipulated that patients who are referred to secondary or higher hospitals through PMIs can enjoy higher reimbursement rate of medical insurance.

The results showed that patients in Qinghai Province were more willing to choose PMIs for their first visit than patients in Beijing. 17.6% of patients in Beijing are willing to choose PMIs for consultation, as compared to 71.9% in Qinghai Province. This finding is significantly lower than that of the 2019 study in Beijing by Song et al. (17.6 vs. 60.44%) (38). After preliminary analysis, we suggest that the large difference in the proportion of patients' willingness of first visit in PMIs is probably due to the different sources of research subjects in the two studies. All the samples of Song et al. were from community health service centers/stations, while those of this article were from tertiary, secondary hospitals and community health service centers. Many studies have shown that medical resource availability, transportation convenience, medical care quality, and socioeconomic factors significantly influence on patients' choice of medical institutions (39–41). Beijing is a developed economic city with a lot of high-quality medical resources, while Qinghai Province is an undeveloped economic city with fewer medical resources. The 2020 data have shown that the Gross Domestic Product Per Capita (GDPPC) in Beijing was 164,889 yuan, while Qinghai Province was 50,819 yuan (42). There were 106 tertiary hospitals and 158 secondary hospitals in Beijing, while only 24 tertiary hospitals and 88 secondary hospitals in Qinghai Province (18). Hence, patients' willingness of first visit in PMIs is influenced by economic development and medical resources in different provinces. In some economically developed provinces in eastern China, the inequality in medical resource allocation between urban hospitals and PMIs has led to an “inverted triangle” phenomenon in the layout of medical resources, which indirectly affected patients' evaluation and preference for PMIs (43, 44). A reason is the different strength of policy implementation in the two provinces. Qinghai Province strictly controls the referral rate; for example, it is stipulated that the referral rate of general township health centers does not exceed 60%. Residents must be first visited in PMIs and hold the “Qinghai Province Employees and Urban and Rural Residents Medical Insurance Tiered Treatment Referral Approval Form” before they can be referred to higher level hospitals, otherwise medical expenses will not be reimbursed (45). Beijing did not explicitly control the referral rate of PMIs, while only the elderly and residents of working age were first visited in PMIs, and the referral process is more flexible (46). Another reason is the different policy of family doctor contract services. Beijing adopts flexible contracting service period of 1, 2, and 3 years, and the contracting service fee is no <100 yuan per year. Qinghai Province is contracted once a year and the contracting service fee is 70 yuan per year.

There was no statistically significant differences for patients' willingness of first visit in PMIs in Qinghai and Fujian. According to our research, two main reasons were found. First, Fujian and Qinghai have a higher number of PMIs per capita. Fujian has 6.25 PMIs per 10,000 people, and Qinghai has 9.94 PMIs per 10,000 people. Second, Fujian's family doctor contracting service is an important initiative to realize community-based first visit. For example, Xiamen City has introduced the “three doctors co-manage patients” (general practitioner, health manager and specialist) family doctor service model. The primary healthcare reform in Xiamen has led patients to visit the PMIs more frequently (22, 47). In Qinghai, economic constraints and accessibility of PMIs have prompted patients to choose PMIs for their first visit (48). The per capita income of residents in Qinghai Province is low. When residents experience illnesses, they may prefer to seek treatment in less costly PMIs. So these reasons lead to high and similar willingness of patients in Fujian and Qinghai provinces to make their first visit in PMIs.

Our study found that recognition of the community first visit policy was associated with patients' willingness of first visit in PMIs. This is consistent with findings of previous study that the higher patients' recognition of the community first visit policy, the greater possibility of patients' willingness to make their first visit in PMIs (49). The results showed that only 11.7% patients recognized the community first visit policy (“completely recognize” and “partly recognize” were regarded as recognize), and the majority of patients were not. This finding was much lower than previous studies conducted in Shenzhen (72.03%), Wuhan (43.06%), Nanjing (59.5%), China (37, 50, 51). Compared with previous studies, there are two major reasons for this difference: First, there is a correlation between understanding of the policy and recognition of the policy for patients. Patients who are more understanding of the policy are more willing to recognize it. Second, sample variability leads to different results. This study's sample was drawn from tertiary and secondary hospitals and community health centers, whereas the samples of previous studies were all drawn from community health centers. Wenya Yu et al. found that patients who supported the community first visit policy were more willing to refer downward to community health centers (52). This study and Wenya Yu's study combined indicate that patients' recognition of the community first visit policy indirectly impacted the utilization of primary health care services. Although there was no statistical difference between understanding of the community first visit policy and patients' willingness of first visit in PMIs, only 9.9% patients know to the community first visit policy. Hence, besides improving the construction of the hierarchical medical treatment system, it is necessary to strengthen the promotion and interpretation of relevant policies for residents.

The influence of the medical insurance differential reimbursement policy was not associated with patients' willingness of first visit in PMIs. However, the medical insurance differential reimbursement policy is one of the main reasons why patients were willing to first visit PMIs. There are three possible reasons for this situation: First, patient' s recognition and trust of service capability of PMIs is an important driver for patients to first visit PMIs. Under the premise that service capacity of PMIs can meet patients' medical needs, and the government implements the medical insurance differential reimbursement policy, patients will be willing to first visit PMIs. However, the current service capacity of PMIs in China is uneven and cannot meet the growing needs of patients (8). When the gap in service quality between PMIs and large hospitals is obvious, the medical insurance differential reimbursement policy cannot effectively guide patients to make their first visits in PMIs. Hence, the precondition for moderating effect of the differential reimbursement policy is the homogenization of quality of medical services. Second, medical services are a rigid demand, and patients' demand for medical services is less affected by price. In order to maximize health benefits, patients will choose better medical care. Third, the influence of the medical insurance differential reimbursement policy is influenced by many factors, such as family financial status, severity of illness, and education (53). Thus, the influence of the medical insurance differential reimbursement policy in this study was not associated with patients' willingness of first visit in PMIs, probably because of the influence of other variables in the model.

Binary logistic regression results showed that patients who were very satisfied with medical technology of PMIs were more willing to make their first visit in PMIs than those who were generally satisfied. However, few patients (19.7%) were satisfied with the medical technology of PMIs. Previous studies have shown that the medical technology of PMIs plays a decisive role for patients' willingness to make first visits (31, 54). This study also found that the major reason for patients' unwillingness of first visit in PMIs was distrust of the medical skills of PMIs. Patients may compare the medical technology of PMIs with that of large hospitals. However, compared with large hospitals, PMIs do not have advantages in medical equipment, medical personnel, and medical environment. Another reason may be that the medical service capacity of PMIs cannot meet patients' medical needs. The Chinese government proposed the Medical Alliance Policy in 2017 (5), which aims to promote the downward transfer of focus and sinking of resources in health care and enhance the capacity of primary care services through establishing partnerships among PMIs, secondary, and tertiary hospitals. Secondary, tertiary hospitals supervise and guide medical work of primary health care institutions, and regularly provide targeted training and exercise for primary care staff. However, it seems that implementation of the Medical Alliance Policy has not achieved the expected effects, and patients' preference for primary care providers has not significantly changed. Since launching the health care reform plan in 2009, the Chinese government has formulated several policies, and increased funding for primary care, from 19 billion yuan in 2008 to 197 billion yuan in 2018 (55). A series of plans to strengthen the construction of the primary health care team, to alleviate the residents “difficult and expensive medical treatment” played an important role.


Strengths and Limitations

This study is a multi-province investigation study with a large sample, which increases the generalizability in the Chinese setting. One of this article's outstanding strengths is understanding the impact of policies on patients' willingness of first visit in PMIs, and provided preliminary evidence to enhance the utilization of primary health care. Meanwhile, there are several limitations in this study. First, only partial factors were included in this study, but there are many factors associated with patients' willingness of first visit in PMIs (severity of illness, doctor-patient relationship) (56, 57). Second, this study only included the community first visit policy and health insurance reimbursement policy, but not the family doctor contracting policy. Third, all data were obtained from questionnaires, which might cause response bias. Fourth, this study used convenience sampling to select patients to administer questionnaires, so selection bias was unavoidable.




CONCLUSIONS

Patients' willingness of first visit in PMIs is associated with different provinces, recognition of the community first visit policy, and satisfaction with the medical technology of PMIs. As influenced by factors such as local economic conditions, distribution of health resources, and differences in policy formulation, there are certain regional differences in patients' willingness of first visit in PMIs. This study explored the factors associated with patients' willingness of first visit in PMIs, and provided preliminary evidence to enhance the utilization of primary health care. To increase patient' rate of visits in PMIs, it is important to improve service capacity and quality of PMIs and change residents' attitudes for PMIs. Meanwhile, it is recommended that different provinces have to develop appropriate relevant health policies based on the actual situation. Using easy-to-understand language to publicize the advantages of relevant health policies in the community, strengthening residents' understanding and recognition of relevant health policies and guiding them to seek medical treatment in PMIs are important. The aim of all these measures is to achieve community-based first visit via guidance, considering that mandatory community-based first visit in China cannot be achieved overnight. In the background of the Health China strategy, the Chinese government is exploring health management-oriented primary health service policies by bundling medical treatment, medicine and health insurance through implementing outpatient capitation payment. Therefore, in the future, it is necessary to explore whether capitation payments for outpatient can promote patient visits to PMIs. This is also the essential way to promote community-based first visit, two-way referral and hierarchical treatment.
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The primary prevention of non-communicable diseases is one of the most challenging and exciting aspects of medicine and primary care this century. For cancer, it is an urgent matter in light of the increasing burden of the disease among younger people and the higher frequency of more aggressive forms of the disease for all ages. Most chronic disorders result from the influence of the environment on the expression of genes within an individual. The environment at-large encompasses lifestyle (including nutrition), and chemical/physical and social exposures. In cancer, the interaction between the (epi)genetic makeup of an individual and a multiplicity of environmental risk and protecting factors is considered key to disease onset. Thus, like for precision therapy developed for patients, personalized or precision prevention is envisioned for individuals at risk. Prevention means identifying people at higher risk and intervening to reduce the risk. It requires biological markers of risk and non-aggressive preventive actions for the individual, but it also involves acting on the environment and the community. Social scientists are considering micro (individual/family), meso (community), and macro (country population) levels of care to illustrate that problems and solutions exist on different scales. Ideally, the design of interventions in prevention should integrate all these levels. In this perspective article, using the example of breast cancer, we are discussing challenges and possible solutions for a multidisciplinary community of scientists, primary health care practitioners and citizens to develop a holistic approach of primary prevention, keeping in mind equitable access to care.
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INTRODUCTION

Progress has been made globally to improve the health of populations. However, non-communicable diseases (NCDs) continue to impose a burden on individuals and communities as well as on economies in countries of all income levels. According to the World Health Organization (WHO), more than 80% of premature deaths related to NCDs are due to cardiovascular diseases (CVD) (44%), cancers (23%), chronic respiratory diseases (CRD) (10%), and diabetes (4%) (1). In addition, NCDs may contribute to disability. Between 1990 and 2019, there was a marked decline in disability–adjusted-life-years (DALYs) rates for CVD, and to a lesser extent for CRD (2). However, diabetes related DALYs were on the rise both in younger and older populations; alarmingly, DALYs related to cancers have been increasing since 2015 in people aged 15–49 (Figure 1).
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FIGURE 1. Trends in DALYs for the four major NCDs, for people aged 15–49 years (A) and for people aged 50 years and above (B). Source: Institute for Health Metrics and Evaluation (3).


In 2019, the global burden of cancer in adolescents and young adults (AYA), encompassing populations aged 15–39, was 1.2 million incident cancer cases and 0.4 million cancer-related deaths, which caused 23.5 million DALYs lost (3). Western Europe was the region with the highest age-standardized incidence rate of AYA cancers in the world (75.3 for women and 67.4 for men per 100,000 person-years) (3). Strikingly, for some cancers (i.e., breast, lung, and thyroid), the burden of incidence has been shifting from advanced-aged populations to AYA for whom it might represent the most significant increase in coming years (4–6). Particularly worrisome, breast cancer mortality among AYA has ceased decreasing because of the increasing proportion of “distant diseases” (5, 7). Thus, not only cancer is more frequent in AYA, but also certain forms of the disease are very aggressive. There is a sense of urgency to harness prevention of NCDs and notably, cancers.

Prevention of the first onset of a disease in an individual (i.e., primary prevention) is one of the three pillars of medicine, along with detection and treatment. Preventing NCDs requires to know individual and environmental factors contributing to disease emergence and develop the means to act. Policies focused on “removing the cause,” as it is case with tobacco, become complex to establish when many NCDs are triggered by a combination of factors. Communication is currently centered on maintaining health with statements related to exercise and nutrition, and possibly lifestyle; but messages mostly target the general population. Epidemiology is at the forefront of primary prevention by proposing links between specific diseases and potential individual, social and environmental factors. However, the development of preventive interventions will require knowing the mechanisms that translate risk factors at the cellular level.

Individual factors contributing to NCDs may be anatomical and functional, and can often be related to genetic and epigenetic alterations (8). The epigenetic nature of NCDs directly links individuals to the lifelong impact of their environment. In health, the environment may be defined as any external factor that has an impact on an organism. Environmental risk factors may trigger global as well as specific biochemical alterations of the DNA and histone proteins that constitute the chromatin (9). Environmental elements acting on the epigenome may be categorized as modifiable risk factors, firstly because they might be changed via external actions (e.g., behavior, policies), but also because the malleable nature of the epigenome renders their epigenetic impact reversible.

The environment to which an individual is exposed during lifespan is complex. The exposome includes chemical and physical factors, nutrition and socioeconomic conditions (10). If chemical and physical factors are detrimental to the organism, they are considered pollutants. These factors have been involved in neurological disorders (11, 12), CVDs (13), respiratory disorders (14), thyroid diseases (15), allergies (16), diabetes (17), congenital disorders (18), and cancers (19). Exposure may be linked to lifestyle, but most of the time, it is imposed on people due to agricultural, industrial and urban activities. Nutrition may also increase the risk of NCDs. It may seem that risk is based on individual or family choices (20). However, food preservation and processing are also imposed on consumers (21). In contrast to other elements of the exposome, nutrition is always present and thus, it may be regarded as a positive or negative modulator of risk. Food insecurity has been linked with a risk of CVD, highlighting the importance of considering socioeconomic aspects of the environment (22).

Socioeconomic factors have an impact on NCDs globally, locally and individually (23). The NCDs unevenly affect countries depending on income level. According to the 2019 WHO global burden of disease, more than three quarters of NCD deaths occur in low-and middle-income countries (LMICs) and mostly in people 30–69 years old (1). For instance, in the poorest countries, women younger than 50 bear a higher burden of breast cancer mortality (24). Within a given country, the socioeconomically disadvantaged children and adults often suffer disproportionally from NCDs due to cumulative exposures to detrimental factors in their living areas and social stressors that prevent them from adopting a healthy lifestyle (25, 26). New evidence of the impact of the “biological embodiment of social disadvantage” on NCDs, beyond behavioral risk factors, has been brought based on large cohort studies in different countries and contexts (27).

Understanding the mechanisms or the causal pathways leading to the onset of NCDs is required to implement effective prevention strategies that will rely on clear connections between cumulative risks, social determinants and the body (25). In this perspective article, we report some of the most commonly used methods for primary prevention, before proposing an ecological model or a holistic approach inclusive of a multidisciplinary community of researchers, citizens, and healthcare practitioners to design interactive risk reduction programs.



SHEDDING LIGHT ON SOME PRIMARY PREVENTION STRATEGIES

Prevention strategies and policy-based interventions for NCDs have mainly targeted modifiable behavioral risk factors. Most strategies are nationwide or regional. Plans including taxation and smoking ban in public places along with education campaigns and targeted programs for populations of low socioeconomic status, have helped improve population health, especially in high- and upper-middle-income countries (HUMICs). There is now evidence of a decrease in mortality from lung cancer and other NCDs associated with smoking cessation (28). The 2013 WHO 25 × 25 Global Action Plan to reduce NCD-related premature mortality by 25% by 2025 aims to strengthen health systems and reinforce prevention policies for a decrease in incidence of the top four NCDs (CVD, cancers, CRD, and diabetes). This plan recommends efforts to be placed worldwide on risk factors, such as “tobacco use, physical inactivity, unhealthy diet, and harmful use of alcohol” (1). Priority is heightened since LMICs that have been under socioeconomic and epidemiological transitions, are facing the consequences of lifestyle changes (29) while the burden of infection-related diseases remains high (23).

Following the WHO recommendations on “fiscal policies for diet and prevention of NCDs,” a growing number of countries have introduced taxations on sugar-sweetened beverages. These policies influence households and individuals’ revenue and consumption while acting as potential levers to reduce diet-related risk factors (30). Implemented in few countries, like Denmark, economic incentives, such as selective taxations on foods to favor fruits, vegetables, and fiber consumption and decrease fat and saturated fat intake were effective to alter dietary behavior, leading to a reduction of the burden of ischemic heart disease and stroke, and to a lesser extent colorectal cancer (31). Fiscal policies such as tax on junk food and subsidy on fruit and vegetables in New Zealand resulted in larger health gain estimates than the 10% projected annual increase in tobacco tax over 15 years, with similar outcomes to those resulting from alcohol taxes (32). However, despite overall progress in prevention of NCDs through population-wide programs, disparities remain within and between countries. A study performed in 194 countries during the last five years reveals a huge gap between plans with policies targeting behavioral risks, such as use of tobacco, alcohol and unhealthy food, and actual implementations, particularly in countries where corporate interests may be in conflict with the health of their populations (33, 34).

Prevention through vaccination programs appear to be effective for human papillomavirus (HPV). Most of the HUMICs that allocated resources to such programs have observed a reduction in cervical cancer risk. The WHO identifies HPV and screening of women aged 30–49 as “best buys,” i.e., effective prevention interventions with cost-effectiveness ratio ≤ $International 100 per DALY averted in LMICs (35). This endeavor has been reinforced via the 2020 WHO global strategy to accelerate the elimination of cervical cancer as a public health problem. Importantly, successful interventions were most often associated with schools and community involvements (23).

There is recent evidence of the cost-effectiveness of interventions performed at the community level and focused on diet for breast and ovarian cancers or on physical activity for NCDs including breast cancer in high income countries (36). Yet, several countries have invested in drug therapies and surgical procedures for breast cancer risk reduction. Efforts are necessary in lifestyle-related interventions for which the impact is likely to be higher since it will reduce the risk of other NCDs.

Disease prevention may require identifying the populations in which risk is highly confined. This method called risk stratification in epidemiology is most effective if quantitative assessment or biomarkers are available. The detection of mutations and single nucleotide polymorphisms has been in place for certain disorders, notably cancers (37). However, this approach is not sufficient to identify high-risk levels. For the most prevalent breast cancer for instance, the handful of well-established germline mutations only accounts for 5–10% of cases. Additional markers are being determined based on established links between the environmental or individual factors that they represent and a higher rate of disease onset. Because most of the risk factors for NCDs have been linked to epigenetic changes, a great deal of progress in risk stratification is expected to come from the identification of markers related to epigenetic alterations and thus, gene transcription products such as miRNAs that are stable in blood (9).

Risk stratification might lead to risk assessment on a per individual basis and be viewed as a key step toward individualized prevention; however, biomarkers would need to bring sufficient discrimination between risk levels (38). Individualized prevention should consider not only the level of risk of an individual but also the nature of exposure. This concept is based on findings from mechanistic investigations revealing that different types of epigenetic pathways or modifications are affected depending on the nature of the risk (9). Additionally, the method used to prevent risk-mediated epigenetic modifications needs to target the epigenetic pathway that was specifically modified by risk exposure, as shown for instance for breast tumor onset (39). To act at the individual or micro level, lifestyle and nutritional changes might be envisioned, as well as therapies. Some epigenetic changes might be temporary and easily modified, by simply removing exposure. If exposure is strong enough or long enough, epigenetic modifications might ultimately become “permanent.” Such situation would call for the use of targeted epigenetic modifiers, the nature of which remains to be clearly defined since the notion of benefit/risk is particularly stringent when treating people who have not yet developed the targeted disease.

Primary prevention cannot solely be performed at the individual level. The multifactorial risk stratification that is necessary to identify individuals at highest risk has shifted personalized prevention toward precision prevention that encompasses large numbers of participants to identify meaningful combinations of factors and their related biomarkers (40). Yet, there is an essential intermediate level in prevention between the individual and the population that would still empower the individual within the local community. In light of the social determinants of NCDs and the powerful effect of interventions at the community level mentioned above, the community at large or meso level is essential to include.



INTEGRATION OF MESO WITH MICRO AND MACRO LEVELS IN RISK MITIGATION

Social and environmental factors are affecting health and well-being. Exposure occurs throughout the lifespan and at individual, community and population levels. Acting on the social determinants of health is essential to reduce the risk and burden of NCDs and relies on an integrated approach (41) involving primary healthcare. Evidence shows that the distribution of DALYs from NCDs is largely dependent on social determinants of health embedded in behavioral risk factors (1). This finding is reflected in both HUMICs and LMICs in which social inequities intertwine with behavioral and strictly environmental risk factors (e.g., air pollution and chemical exposures), usually occurring from early childhood to late adulthood (41). In its updated global action plan, WHO urges to “strengthen and orient health systems to address the prevention and control of NCDs and the underlying social determinants through people-centered primary health care and universal health coverage” (42).

Integrated approaches at the community and primary health care levels can stimulate synergies in service delivery and help identify individuals and groups at highest risk, before delivering interventions to mitigate risks (43). Prevention and care must go hand-in-hand, especially for family and primary care (23) and rely on the micro-, meso-, and macro-level framework. Broadly speaking, this framework refers to interactions with individuals, primary care organization for the community and national, federal and local policies, depending upon systems and targeted populations. Embedding integrated actions across different levels and across sectors as a consistent “social determinant” approach to mitigate the risk of NCDs requires the necessary policies to align priorities across sectors and to define the assessment of key outcomes. In addition, building an integrated approach of services and interventions that profiles the risks of NCDs has several advantages. While supporting individuals as essential players of their health and well-being, it empowers them to have broader impacts by involving their community and endorsing key messages otherwise hindered in large prevention campaigns or inaccessible. In return, the community is associated with other stakeholders who are able to improve conditions across the life course, and ultimately reduce social inequalities (41). This approach entails working in close partnership with public and private sectors outside the healthcare system, such as schools and colleges, food industries and environmental agencies, toward a sustainable community. Effective public health policies implemented where people live and work help tackling the root of inequality that people face in the risks of NCDs. Outcomes will be new prevention priorities, as we illustrate below with the cancer prevention strategy for AYA.

Conventional passive cancer detection (44) should be shifted toward an active targeting of modifiable environmental risk factors during windows of susceptibility occurring in young age (45). The challenge of shifting to this new approach with AYA is undeniable. The conventional approach requires working and investing within the health system. However, to target environmental risks, holistic solutions with meso- and macro-level efforts are necessary to develop effective interventions that bear sustained coverage (46, 47).

The AYA population requires new preventive strategies. For example, conventional prevention strategies for breast cancer concentrate on middle-aged and older people and rely on the early detection of incident cases, which has led to a lack of priority to focus on primary prevention to decrease breast cancer risk. This is not an effective choice for AYA due to the poor sensitivity and specificity of screening techniques among young women (44). Accumulating evidence indicates that risk is often established during windows of susceptibility and that it might then take two decades prior disease diagnosis (46). There is room to act on environmental risk exposure; lifestyle, nutrition and chemical substances have become important targets for prevention efforts (45, 48).

Community engagement is emerging as a central node in identifying and reducing the risk of NCDs. Epidemiologists and clinicians know the importance of working with the community already with patients who participate in clinical research on detection and treatment. For primary prevention research, the strong impact of the environment on disease onset has compelled investigators to define communities based on their way of life or geographical situation. A study that focused on women with a metabolic syndrome, a strong breast cancer risk factor linked to overweight and obesity, using anthropometric measurement of the breast revealed an impact of metformin in reducing adiposity (49). By focusing on a community with a metabolic risk factor for breast cancer, this work provides initial clinical evidence that more research is worth investing to further understand the mechanism of action of metformin in risk reduction. Research outcomes resulting from community-oriented investigations instead of large population cohorts are likely to rapidly benefit individuals within a community and possibly influence public policies.

Other approaches might include citizen science that bridges scientists and the public through collaborative scientific enquiry. Australian women were asked to participate in data collection to capture and classify images of alcohol advertising in a breast cancer prevention project. According to the authors, the combination of datasets from the scientists and the population brought higher levels of validity compared to existing literature solely based on investigator-driven data collection (50).

The community is waking up to the fact that prevention of most NCDs lacks progress and people’s involvement is necessary to speed up research development and implementation. The California Breast Cancer Research Program (CBCRP) initiated a first phase called “Californians Linking Action with Science for Prevention of Breast Cancer” with the aim to build coalitions and capacity through community engagement (51). This engagement is primarily in community-based participatory research since research in primary prevention is missing. The other focus of this program is research training via dissemination and implementation. This goal is similar to that of the International Breast Cancer and Nutrition (IBCN) network that aims to develop research on the link between environmental exposure and the epigenome of the breast and propose interventions to reduce cancer risk (52) (Figure 2). Here, engagement from the community will come from women who have had breast cancer and wish to help create groups from their family and friends to participate in research. For each project, scientists will define the environmental exposures to be studied and age range for cancer risk in order to target the community belonging to defined risk categories. Education on scientific aspects of the proposed research will be essential to entail informed decision to participate from the community (53).
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FIGURE 2. Building communities for research on primary prevention of breast cancer. (A) Public health policies shape most of our environment by regulating pollutants, nutrition and the recreational use of potentially harmful substances, in addition to healthcare access and delivery. Along with lifestyle and social determinants of health, chemical and physical environmental factors influence the risk of developing breast cancer. (B) The transdisciplinary network of IBCN scientists and healthcare practitioners aims to recruit cancer free people (friends, family members) from within the community of women who develop breast cancer to run projects focused on communities representing different sets of risk factors (C). Outcomes are expected to be the design of interventions to reduce breast cancer risk and an impact on public policies.


Transdisciplinary efforts in primary prevention with participation from the community require policy plans for funding focused on communities that are particularly at risk for the onset of NCDs. These plans may be at the regional level in a particular country, like the CBCRP funding program for which phase 2 of funding support is on risk factors of “disadvantaged, high risk communities with unmet social needs” (54). On a global level, the European Union (EU) has made NCDs a main part of their action plans for health. Some of their Horizon Europe funding calls focus on adolescents in light of the report from the Lancet commission on adolescent health and well-being (55). This effort is paramount since it will enable scientists to work with a population that represents a main window of susceptibility to risk factors for NCDs, as it is the case for breast cancer for instance. Adolescents are particularly vulnerable for the setting of NCDs later in life both from biological and behavioral standpoints. Indeed, this period of life is highly malleable epigenetically and for establishing durable lifestyles and habits.

Research advocates from the community should be present from the start of new projects to help strategize and alleviate potential obstacles inherent to developing research with a group that is free of the disease being targeted. However, as highlighted in a thoughtful study of the strategies for genetic testing linked to cancer risk, new investigations on the ethical consequences of primary prevention research are warranted (56).



CONCLUSION

Scientists and health care practitioners are pillars to accompany and guide a community of individuals involved in risk reduction. This community is likely to encompass families since windows of susceptibility are prominent during childhood. Family medicine will have to be integrated in such efforts. One possible direction to involve the community of family medicine practitioners is via medical education programs and participation in translational research networks.

Our research perspective supports the core concept of community and individuals’ engagement in the process of research, from its inception, and the process of using research findings to design NCD risk reduction programs. The foundations of our promising approach have their roots in the capability of the community members to define their healthcare and prevention commons and manage them collaboratively to create their own favorable individual and collective conditions of healthy environment.
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Objectives: Kosovo has the lowest life expectancy in the Balkans. Primary healthcare (PHC) plays an essential role in non-communicable disease (NCD) prevention. We described primary, secondary and tertiary prevention indicators in Kosovo and assessed their association with depressive symptoms.

Methods: PHC users (n = 977) from the Kosovo NCD cohort baseline study were included. Depressive symptoms were assessed using the Depressive Anxiety Stress Scale-21. Cross-sectional associations between depressive symptoms and prevention indicators were quantified with mixed logistic regression models.

Results: Poor nutrition (85%), physical inactivity (70%), obesity (53%), and smoking (21%) were common NCD risk factors. Many cases of hypertension (19%), diabetes (16%) and Chronic Obstructive Pulmonary Disease (COPD) (45%) remained undetected by a PHC professional. Uncontrolled hypertension (28%), diabetes (79%), and COPD (76%) were also common. Depressive symptoms were positively associated with physical inactivity (OR 1.02; 95% CI 1.00–1.05 per 1-point increase in DASS-21) and undetected COPD (OR 1.07; 95% CI 1.00–1.15), but inversely with undetected diabetes (OR 0.95; 95% CI 0.91–1.00).

Conclusions: Continued attention and tailored modifications to primary, secondary and tertiary prevention in Kosovo are needed to narrow the Balkan health gap.

Keywords: depressive symptoms, hypertension, diabetes, COPD, prevention, public health


INTRODUCTION

Over the last 30 years, there has been a discernible shift toward a greater proportion of the global disease burden (GBD) caused by non-communicable diseases (NCDs) (1). In 2019, NCDs accounted for 1,620,165,811 Disability Adjusted Life-Years (DALYs) or 64% of all DALYs globally, up from 43% in 1990 (2). Although the NCD burden in Kosovo is not well documented in part due to a health information system that is not yet fully functional (3), a heavy disease burden is evident from the considerably lower life expectancy (72.5 years) compared to neighboring countries such as Albania (78.6 years), Montenegro (76.9 years), North Macedonia (75.5 years), and Serbia (75.7 years) (4).

NCD management interventions are essential for achieving the SDG target of a one-third reduction in premature deaths from NCDs by 2030. The World Health Organization supports efforts toward achieving the 2030 Sustainable Development Goal 3 aimed at reducing NCD-related premature deaths by one-third by 2030. In fact, a Global Action Plan for the Prevention and Control of NCDs (5) was developed to help states reduce the burden of NCDs. Primary healthcare (PHC) plays an important role in NCD prevention and control (6). The Accessible Quality Healthcare (AQH) is a prominent project in Kosovo which is funded by the Swiss Agency for Development and Cooperation (SDC) and has been working with local stakeholders since 2016 to improve the quality of PHC in the public sector through a health system strengthening approach and with a focus on NCDs.

PHC has interventions at each stage of disease: Primary prevention aims to prevent the onset of disease through health promotion, secondary prevention aims to detect diseases early in an asymptomatic stage so that treatment can delay or block the occurrence of symptoms, and tertiary prevention attempts to deter adverse consequences of existing clinical disease (7, 8).

A rapid assessment of the PHC system in Kosovo conducted by the World Health Organisation (WHO) in 2019 (9) found that hospitalizations related to hypertension and diabetes decreased rapidly between 2012 and 2016, indicating major improvements in disease management in general (tertiary prevention). However, the life expectancy gap between Kosovo and its neighbors still exists in 2021. Equivalent data for chronic respiratory disease, and especially chronic obstructive pulmonary disease (COPD) is lacking. Identifying areas for improvement along the chain of care for common NCDs, i.e., in primary, secondary and tertiary prevention, can facilitate evidence-informed policymaking for PHC stakeholders in Kosovo and AQH project interventions.

A potentially important barrier to NCD prevention and control in Kosovo is poor mental health. as a post-conflict outcome. Depressive symptoms among PHC users were reported to be about 10% worldwide (10), while the prevalence of depressive symptoms reported in Kosovo far exceeds this, ranging from 30 to 67% (11–15). Depression has been linked to unhealthy behaviors such as smoking, physical inactivity, poor nutrition and alcohol consumption (16, 17). Depression has also been linked with uncontrolled hypertension (18–20) and poor glycemic control among diabetics (21) in other settings. Given the high prevalence of depressive symptoms reported in Kosovo, it is important to investigate its role in NCD management in the specific context.

Figure 1 depicts the study's conceptual framework. Primary care participants represent different stages of a disease continuum, from a healthy person to disease onset, to disease progression. Primary healthcare aims to prevent people from moving forward along the continuum. Primary, secondary and tertiary prevention strategies target people at different stages of the disease continuum. Our study assessed the distribution of negative cross-sectional indicators to identify gaps at the different prevention stages which may hinder NCD control in the Kosovo primary health care system. Specifically, it describes the prevalence of NCD risk factors (targets of primary prevention), as well as the prevalence of undetected hypertension, diabetes and chronic obstructive pulmonary disease (COPD) (targets of secondary prevention) and uncontrolled hypertension, diabetes and COPD (targets of tertiary prevention) among Kosovo public PHC users. It further assesses the association between depressive symptoms and these indicators to evaluate whether depressive symptoms act as a barrier to disease prevention and control.
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FIGURE 1. Conceptual framework. Primary care participants exist on a disease continuum, from a healthy person to disease onset, to disease progression. Primary healthcare aims to prevent people from moving forward along the continuum. Primary, secondary and tertiary prevention strategies target people at different stages of the disease continuum. To evaluate gaps in primary, secondary and tertiary prevention in Kosovo's PHC system, our study assesses negative indicators of each stage of prevention. Specifically, it describes the prevalence of lifestyle risk factors (targets if primary prevention), as well as undetected hypertension, diabetes and chronic obstructive pulmonary disease (COPD) (targets of secondary prevention) and uncontrolled hypertension, diabetes and COPD (targets of tertiary prevention) among Kosovo PHC users. It further assesses the association between depressive symptoms and these indicators to evaluate whether depressive symptoms act as a barrier to disease prevention.




MATERIALS AND METHODS


Study Design

The current cross-sectional study uses baseline data of the KOSovo NCD COhort (KOSCO), which began in March 2019. Details of the study protocol are described elsewhere (22). In brief, the overarching goal of the KOSCO study was to contribute epidemiological evidence to the prevention and control of NCDs in the Kosovo public primary health care system as the basis for policy and decision-making. Initially, 1,011 consecutive PHC users aged 40 years and above were recruited from 12 PHC facilities in Kosovo. The data collected through interviews and health examinations included: socio-demographic characteristics, social and environmental factors, comorbidities, health system, lifestyle, psychological factors, and clinical attributes (blood pressure, height, weight, waist/hip/neck circumferences, peak expiratory flow and HbA1c measurements). Cohort data were collected annually in two phases, approximately 6 months apart, with an projected total follow-up time of 5 years. The current study is based on cross-sectional data from the baseline assessment.



Setting

The study was conducted in Kosovo, which is situated in the middle of the Western Balkans and has a population of ~1.8 million. In Kosovo, the public PHC system is divided into three tiers: each municipality has one main family medicine centre (MFMC), several family medicine centres (FMC) and several family medicine ambulantas (FMA). MFMCs are the largest facilities at the highest level of PHC, which offer more services, employ more staff and have more medical equipment and therefore have a higher patient flow compared with the second-level FMCs and third-level FMAs. There is also the private PHC sector with only one tier consisting of private clinics.

Study sites include the MFMCs from the following 12 municipalities: Gračanica, Drenas, Skënderaj, Malishevë, Rahovec, Gjakovë, Junik, Fushë Kosovë, Vushtrri, Mitrovicë, Lipjan, and Obiliq.



Participants

Recruitment and baesline data collection were conducted between March and November 2019. A total of 1,011 consecutive and consenting PHC users were included in the cohort. Ethical approvals were obtained from the Ethics Committee Northwest and Central Switzerland (Ref. 2018-00994) and the Kosovo Doctors Chamber (Ref. 11/2019).

Participants were included in the cohort if they were aged 40 years or older and consulted healthcare services irrespective of the reason on the day of recruitment. Participants were excluded from the cohort if they had a terminal illness, were not able to understand or respond to screening questions, did not live in one of the 12 study municipalities, or lived abroad for more than 6 months of the year.

Baselien participants who had complete data on confounders (age, sex, work status, highest level of education achieved, living in a rural or urban setting, and ethnicity), smoking status, physical activity, nutrition, alcohol, height, weight, blood pressure, glycated hemoglobin (HbA1c), peak expiratory flow (PEF), depressive symptoms score, and status of hypertension, diabetes and COPD diagnoses were included in the current study (n = 977). We excluded 34 participants due to incomplete data.



Variables and Data Sources
 
NCD Risk Factors

Participants answered questions during an in-person interview with a trained study nurse regarding lifestyle and mental health symptoms. Height (in meters) and weight (in kilograms) were measured, body mass index (BMI) was derived (weight/height∧2). The following indicator variables for NCD risk factors were defined as follows:

• smoking status (current smoker).

• physical inactivity (<150 min of moderate-intensity physical activity per week, <75 min of vigorous-intensity physical activity per week, and less than an equivalent combination of moderate-intensity and vigorous-intensity activity).

• Poor nutrition (<5 fruit and/or vegetable portions per day).

• Alcohol consumption (any alcohol consumed in the last 30 days).

• Obesity (BMI ≥ 30).

A lifestyle index was equally derived by taking the sum of the indicators above, where one point was given for each criterion met.



Undetected and Uncontrolled Disease

Participants answered questions about physician-diagnosed hypertension, diabetes and COPD. Blood pressure, HbA1c and PEF were measured at the end of the interview. Systolic and diastolic blood pressures (in mmHg) were measured three times, at least 3 min apart, after sitting quietly for about 10 min, using an M3 model Omron blood pressure monitor (Omron Healthcare, Switzerland). The research nurses placed the blood pressure cuff 2 cm above the elbow on the bare left upper arm (in the case of arteriovenous fistula, radiotherapy or removal of lymph nodes in the armpit of the left arm, the right arm was used) of the seated participant and elevated the arm on the table to the level of the fourth intercostal space. The non-invasive (finger-prick blood sample) HbA1c test was performed by the MFMC staffed laboratory technician who received training from the supplier on how to use the SUPER ID clinchem device (Dr. Müller Gerätebau GmbH, Germany). In the absence of sufficient funds for the conduct of spirometry to assess irreversible obstruction to air flow for COPD assessment, PEF (L/min) was measured 3 times with a 30-second pause between attempts, using the OMRON Peak Flow Meter PFM20 (Omron Healthcare, Switzerland). PEF predicted (%) was calculated as the ratio of the estimated (measured) PEF to the expected PEF. The expected PEF values were derived based on age, gender and height using the regression equation developed by Hankinson et al. (23). From these data sources, indicator variables of undetected and uncontrolled hypertension, diabetes and COPD variables were defined as follows:

• Undetected hypertension: no self-reported physician diagnosis of hypertension as well as systolic blood pressure ≥140 mmHg or diastolic blood pressure ≥90 mmHg.

• Undetected diabetes: no self-reported physician diagnosis of diabetes and HbA1c ≥ 6.5%.

• Undetected COPD: no self-reported physician diagnosis of COPD as well as PEF <80% Predicted (24) with breathlessness for 6 months or longer or cough for at least 3 months.

• Uncontrolled hypertension: self-reported physician diagnosis of hypertension as well as systolic blood pressure ≥140 mmHg or diastolic blood pressure ≥90 mmHg.

• Uncontrolled diabetes: self-reported physician diagnosis of diabetes and HbA1c ≥ 6.5%.

• Uncontrolled COPD: self-reported physician diagnosis of COPD and PEF <80% Predicted.

Undetected and uncontrolled diseases were further stratified by stage of the disease:

• Hypertension: Stage 1 is systolic blood pressure ≥140 mmHg or diastolic blood pressure ≥90 mmHg and stage 2 is systolic blood pressure ≥160 mmHg or diastolic blood pressure ≥100, according to the international society of hypertension (25).

• Diabetes: Level 1 is an HbA1c 6.5–7.4%, level 2 is an HbA1c 7.5–9.0%, level 3 is an HbA1c 9.1–11%, and level 4 is an HbA1c > 11% (26).

• COPD: level 1 is a PEF 50–79% Predicted, level 2 is a PEF <50% predicted.



Depressive Symptoms

Depressive symptoms were measured using the Depressive Anxiety Stress Scale (DASS-21) (27), a 21-item questionnaire consisting of subscales for depressive, anxiety and stress symptoms, each containing seven items scored on a 4-point Likert scale ranging from 0 (did not apply to me at all) to 3 (applied to me very much). The sum of scores from the depressive symptoms subscale was then multiplied by 2. The depressive symptoms scores range from 0 to 42.



Statistical Analyses

Sociodemographic factors among PHC users were presented as frequency and percentages for categorical variables and as the median and interquartile range for non-normal distributed continuous variables.

The prevalence of NCD risk factors (smoking, physical inactivity, poor nutrition, alcohol consumption, obesity and lifestyle index) among PHC users were described as frequencies and percentages for the total study population and were stratified by sex (male, female) and highest education level attained (primary school, secondary school, university). The prevalences of undetected and uncontrolled hypertension, diabetes and COPD among PHC users were presented as frequency and percentages of the relevant subsample, and also stratified by sex and highest education level attained. For the outcome of undetected disease, participants were included in the subsample if they had either a diagnosis for the disease or pathological clinical findings for that disease (systolic blood pressure ≥ 140 mmHg or diastolic blood pressure ≥ 90 mmHg for hypertension; HbA1c ≥ 6.5% for diabetes; PEF <80% Predicted with breathlessness for 6 months or longer or cough for at least 3 months for COPD). For the outcome of uncontrolled disease, only those with a self-reported doctor's diagnosis of the disease were included in the subsample.

The adjusted cross-sectional associations between depressive symptoms as a continuous predictor variable and outcomes of smoking, physical inactivity, alcohol consumption, poor nutrition, and obesity, undetected hypertension, diabetes and COPD as well with uncontrolled hypertension and diabetes were quantified using mixed logistic regression models, while mixed ordinal logistic regression was used for the association between depressive symptoms and lifestyle index. Municipality (Gračanica, Drenas, Skënderaj, Malishevë, Rahovec, Gjakovë, Junik, Fushë Kosovë, Vushtrri, Mitrovicë, Lipjan, and Obiliq) was included as a random effect in all models. We selected potential confounders for inclusion in these models based on prior knowledge: age (years), sex (male, female), work status (currently working, house person, retired or disabled, unemployed), highest level of education achieved (primary school, secondary school, university), living in a rural or urban setting (rural, urban), and ethnicity (Albanian, Serbian, Roma or Ashkali or Egyptian or Other). Due to few observed cases of alcohol consumption in the last 30 days, the model of the association between depressive symptoms and alcohol was reduced to include only age, sex and ethnicity as confounders. Due to even fewer cases of uncontrolled COPD, a regression model for the association between depression and uncontrolled COPD was not interpretable. The same subsamples of undetected and uncontrolled disease apply to the regression models as the descriptive outcomes. The same methods were applied with depressive symptoms as a binary predictor variable and are available (moderate to very severe depressive symptoms equate to a DASS-21 depressive symptoms score ≥14) in the supplementary data (Supplementary Table 1).

Analyses were performed with Stata statistical software, release 16.





RESULTS


Sociodemographic Characteristics

We included 977 participants from KOSCO in this study. The participant characteristics are described in Table 1. There were more women than men in the study, and most had attained primary school education or less. Most participants were not working. The majority of participants identified as ethnic-Albanian and living in rural settings.


Table 1. Participant characteristics (Kosovo Non-Communicable Disease Cohort, Kosovo, 2019).
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Primary Prevention

Table 2 describes the prevalence of NCD risk factors in the PHC users. More than 40% of participants reported 3 or more unhealthy lifestyle factors. Prevalence was highest for poor nutrition, with 85.1% reporting insufficient fruit and vegetable consumption, followed by 70.3% reporting physical inactivity, and 52.7% being obese. There existed important gender differences for smoking, alcohol consumption and obesity. Obesity and multiple unhealthy lifestyles were common among participants of low socioeconomic status, while higher socioeconomic status privileged smoking.


Table 2. Prevalence of non-communicable disease risk factors, stratified by sex and highest level of education attained (Kosovo Non-Communicable Disease Cohort, Kosovo, 2019).
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Secondary and Tertiary Prevention

Table 3 describes the prevalence of undetected (secondary prevention) and uncontrolled (tertiary prevention) diseases. Many cases of hypertension (19%), diabetes (16%) and COPD (45%) remained undetected by a healthcare professional in PHC facilities. Uncontrolled disease was also very common in diabetes patients (79%) and COPD patients (76%). Most undetected cases of hypertension and diabetes were within the lower stages of the disease, but at higher stages of disease for uncontrolled hypertension and diabetes. There were important sex differences in the detection and control of COPD. Highly educated people tended to have higher undetected hypertension and people with less education had a higher prevalence of uncontrolled COPD.


Table 3. Prevalence of undetected and uncontrolled hypertension, diabetes and COPD, also disaggregated by disease severity and stratified by sex and educational level (Kosovo Non-Communicable Disease Cohort, Kosovo, 2019).
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Association Between Depressive Symptoms Score and Primary, Secondary and Tertiary Prevention Indicators

Figure 2 shows the adjusted associations between depressive symptoms score and NCD risk factors (smoking, physical, inactivity, poor nutrition, alcohol consumption, obesity, and unhealthy lifestyle index), undetected and uncontrolled hypertension, diabetes and COPD. Per one-point increase in depressive symptoms, we found the following trends: increase in odds of physical inactivity (OR 1.02; 95% CI 1.00–1.05), a decrease in odds for undetected diabetes (OR 0.95; 95% CI 0.91–1.00), and an increase in odds for undetected COPD (OR 1.07; 95% CI 1.00–1.15). The coefficients represented in Figure 2 are also available in table format available in the supplementary data (Supplementary Table 2).
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FIGURE 2. Association between depressive symptoms (continuous score) and primary, secondary and tertiary prevention negative indicators. Squares indicate the odds ratio per one-point increase in depressive symptoms. Lines indicate the 95% confidence interval. Depressive symptoms were assessed using the Depression, Anxiety, Stress Scale-21. Mixed ordinal logistic regression models quantified the association between depressive symptoms and lifestyle index. The associations between depressive symptoms and all other outcomes were quantified with mixed logistic regression models. All models included municipality as a random effect and were adjusted for age, sex, work status, education level, living in a rural or urban setting, and ethnicity with exception of alcohol, which was reduced to adjustment for only age, sex and ethnicity.





DISCUSSION

The results of this study in Kosovo indicate that the need for improving NCD prevention and control in PHC remains high along the chain of care for disease prevention. NCD risk factors were common among PHC users. Many cases of hypertension, diabetes and possibly COPD remained undetected and also poorly controlled after their diagnosis. Depressive symptoms occurring at a high prevalence and being associated in particular with low levels of physical activity are an important control target and a potential barrier to the control or other NCDs.


Primary Prevention
 
Smoking

In a national STEPS population-based survey (n = 6,117) conducted in 2010, it was found that 28.4% were smokers, where the prevalence was nearly double among men compared to women. The age group with the highest prevalence was between 35 and 44 years (28). We found a lower prevalence of smokers in our sample of PHC users aged 40 years and older in 2019. The finding that smoking was more prevalent among those with higher education level was surprising, but may indicate socioeconomic mechanisms, as a symbol of status. Our findings may point toward success in smoking cessation among adult smokers, but they may also reflect the generally lower smoking rates in older persons. Given the increasing concern about smoking among younger people in Kosovo (29) and a general concerning increase in popularity of electronic cigarettes (vaping) among adolescents worldwide (30), careful planning of interventions to prevent the onset of smoking at an early age must continue to avoid a future health burden due to tobacco in the coming decades.



Physical Inactivity

Our findings point toward very low adherence to WHO recommended guidelines for physical activity. A study comparing elderly populations in European countries found that Kosovo performed the worst among 28 countries (31). One national survey in Kosovo conducted in 2015 (32) among people aged 65 and older found that only 14.3% were practicing regular physical activity, where males (20.2%) reported regular physical activity more often than women (9.2%). Our study indicates that nearly 30% of PHC users aged 40 years and older are physically active. Although our sample is younger than the 2015 survey, it is still promising that progress is being made toward improving physical activity. Nevertheless, 70% of PHC users are still physically inactive and thus interventions promoting regular exercise should remain in the focus of PHC interventions. Furthermore, additional research needs to identify personal and structural barriers to physical acitivity in the specific context of Kosovo.

Depression has been associated with physical inactivity (16) and our study supports these findings in the Kosovo setting. This relationship suggests that depression may play a role as a barrier to interventions aimed at physical activity. Therefore, adequately treating depressive symptoms may improve physical activity interventions in itself and thereby propagating a positive feedback loop as physical activity interventions have a beneficial effect on depressive symptoms (33).



Poor Nutrition

We found that poor nutrition was very common (85%), meaning that most participants did not consume at least 5 servings of fruit and/or vegetables per day. There were no differences between sex and education level.



Alcohol Consumption

We found a very low prevalence of alcohol consumers in the last 30 days. These findings were unsurprising given that our sample includes older adults who may be more inclined toward traditional practices in a country that has a Muslim majority. Yet, the fact that both, alcohol consumption and smoking were more prevalent among more educated participants suggests that adults in Kosovo are adopting a Western European lifestyle. A shift toward unhealthy lifestyles that parallels the economic development of the country should be prevented at all costs.



Obesity

Over 50% of PHC users were obese and the prevalence was higher among people with lower levels of education. More women were obese compared to men. A previous small study (n = 423) conducted in two Kosovar communities in 2010 had only 30% obesity (34). Interventions in PHC targeting obesity should pay special attention to tailor to women and those of lower socioeconomic status.



Lifestyle Index

Women and those with lower education levels tended to have more unhealthy lifestyles overall compared to men and higher education levels respectively. There was no association between depressive symptoms and the number of unhealthy lifestyle factors after adjusting for confounders. This was unexpected given that depression has been associated with a cluster of unhealthy lifestyles (16). The results of this study point to physical inactivity as a central aspect of an unhealthy lifestyle in persons with signs of depression.




Secondary Prevention

We found that nearly one in five PHC users with hypertension were unaware of it, nearly one in six with diabetes were not aware of it and nearly half with potential COPD were not aware of it. The diagnostic gap is scarcely studied in Kosovo. One study conducted in 2006 in adults 18 years and older (n = 423) found that over 1 in 3 people with pathological fasting glucose were not diagnosed with diabetes (34).

All of our participants received medical care for various reasons on the day of baseline data collection. Since 2019, the AQH project supports PHC with the implementation of WHO Package of Essential Non-Communicable Disease (PEN) Protocols (35) in five municipalities of Kosovo (Fushe Kosovo, Mitrovica, Malisheva, Gjakova and Vushtrri). The PEN protocol is used for the assessment and management of cardiovascular risk using hypertension, diabetes mellitus and tobacco use as entry points. It outlines screening recommendations for hypertension and diabetes in target groups through blood pressure and blood glucose measurement, which include people aged 40 years and over. Our findings highlight the importance of continuing and adapting the AQH efforts in implementing the PEN protocol and support its expansion to other municipalities and scaling up.

We found a high prevalence of potentially undetected COPD. In the absence of post-bronchodilation spirometry, though, the differentiation between COPD and/or asthma remains imperfect. But the results point to the importance of airflow obstruction. Although PEN protocols are available from the WHO for COPD, they were not yet implemented in Kosovo by AQH at the time of writing this paper. The MFMC directors requested that the study protocol include lung function testing for assessing respiratory disease. The stakeholder's clinical observations indicated that respiratory disease was a concern in their communities, and this study supports these observations. Further research on COPD with spirometric testing and considering also environmental factors is warranted. In Kosovo, Coal remains a common method to heat homes in the winter at a lower cost (36). The indoor air pollution from coal may be an important contributor to exacerbated respiratory disease.

Depressive symptoms were associated with lower odds of undetected diabetes in our adjusted models. This can be explained through increased healthcare utilization among people with depression (37). Underlying diabetes may be more likely to be diagnosed in people with depression since they are assessed and screened more often by a healthcare professional. A longitudinal study assessing healthcare utilization as a mediator of the association is warranted.



Tertiary Prevention

Uncontrolled disease was very common among PHC users. Over a quarter of people with diagnosed hypertension still had high blood pressure. Even more troubling was that the majority, over three in every four PHC users with diagnosed diabetes or what we considered as potential COPD, had their disease uncontrolled. Men had more difficulty controlling their blood pressure and women had more trouble controlling their lung function, while no marked differences in sex were observed for diabetes control. There were no marked differences for control of hypertension and diabetes by education level, but less-educated participants were more likely to have uncontrolled COPD, possibly due to a combination of less access to care and poorer indoor environments, favoring disease progression.



Strengths and Limitations

Our study comprehensively assesses the chain of care in the PHC system to identify specific areas for improvement. Given the current limited epidemiological data situation in the country, our findings provide evidence for stakeholders and decision-makers. Our study sample of PHC patients aged 40 years or more is not representative of the general population of Kosovo. However, the alarming prevalences of unhealthy lifestyle behaviors and poor detection and control of NCDs in our sample suggest that the current society-wide NCD prevention strategies are in urgent need of strengthening. While the prevalence estimates for unhealthy lifestyles might be an overestimation of the prevalence in the general population, given that we assessed PHC users, the fact that even in PHC users we observe a high rate of underdiagnosis and poor disease control could point to even higher rates in the general population with groups of people having very poor access to care.

Our findings brought to light the urgent need for further research on respiratory disease in Kosovo. We found that nearly half of people with problematic lung function were never diagnosed with COPD. Yet, peak flow measurements have limitations concerning detecting irreversible obstruction to airflow and cannot differentiate between COPD and asthma with high accuracy. It is foreseen for future cohort follow-ups to include pre- and post-bronchodilation spirometry as part of the health examinations.

Our study may be subject to response bias for the topics of alcohol and depression. In Kosovo, it is not generally well viewed to drink alcohol, especially among older adults and therefore participants may not have answered truthfully about alcohol intake. As most areas in the world, mental health is still a stigmatized topic in the country and similarly, participants may not have responded truthfully about their depressive symptoms. The prevalence of depression may therefore be an underestimation, which is particulary worrisome in the light of the recent COVID-19 pandemic, which may have increased the prevalence further. Although questions on alcohol were worded as per the WHO STEPS survey and we did not feel they needed to be changed, we decided to preface DASS questions with an introductory statement to frame the questions about wellbeing, which is a more socially acceptable topic.

The study is cross-sectional in nature and does not allow differentiating cause and effect in the association between depression and NCD control. The follow-up of the cohort will provide an opportunity in the future to address these associations longitudinally.




CONCLUSION

An unhealthy lifestyle, undetected and uncontrolled hypertension, diabetes and possibly COPD are common in Kosovo, contributing to the heavy disease burden in the country. Disease prevention in Kosovo is improving, but still needs continued attention and tailored modifications to primary, secondary and tertiary prevention to narrow the health gap between Kosovo and other Balkan countries.
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Objective: China is attempting to establish a voluntary contracting system in primary care. This study aimed to determine the degree of consumer satisfaction with the entitlements of contract arrangements and its associated factors.

Methods: A stratified cluster sampling strategy was adopted to recruit study participants from three administrative districts of Hangzhou municipality, each containing six residential communities. In each community, 50 households were recruited. A questionnaire was administered through face-to-face interviews with members of the households who signed a contract with community health centers, to collect data regarding their sociodemographic characteristics, health conditions, and knowledge of and attitudes toward the contract entitlements. Consumer satisfaction was measured using six items rated on a five-point Likert scale ranging from “1=very dissatisfied” to “5=very satisfied” and a summed score was calculated. A mixed linear regression model was established to identify individual predictors of consumer satisfaction after adjustment of the random (intercept) effect of household clusters.

Results: Overall, the respondents reported low levels of awareness and understanding of the contract entitlements, with an average knowledge score of 8.21 (SD = 3.74) out of a maximum possible of 19. The respondents had relatively lower levels of satisfaction (satisfied or very satisfied) with their prioritized entitlements (51.5%) and hospitals at home and telemedicine services (31.3%), compared with the contract and insurance policies (85.5%) and medical services provided (87.0%). Female gender, older age, chronic conditions, and perceived better health were associated with higher levels of satisfaction, while poor awareness and knowledge were associated with lower levels of satisfaction.

Conclusion: The study participants perceived limited benefits from the contract arrangements in primary care, which may jeopardize the policy purpose of the arrangements to encourage patients to use primary care as the first contact point in accessing health care services. It is evident that consumer satisfaction with the contract entitlements varies by healthcare needs. Lower levels of satisfaction are associated with poor awareness and knowledge of the entitlements.

Keywords: primary care, consumer satisfaction, care contract, general practitioners, healthcare needs


BACKGROUND

Internationally, there is consensus that 90% of health problems can be appropriately managed in primary care settings, while the rest require specialist consultations (1). Since the 1960s, the important role and functions of general practitioners (also known as family doctors in some countries) in the development of an efficient and quality health system have been increasingly recognized. They are the backbone of the primary care sector, aiming at maintaining and promoting both individual and population health. Empirical evidence shows that a primary-care-dominant health system outperforms the others in population health outcomes (2).

In a primary-care-dominated health care system, general practice is usually a predominant stream of medical specialization. General practitioners (GPs) are often assigned a gate-keeping role and serve as the first contact point for consumers to access health care services. Some countries even go further by introducing contract arrangements to ensure that GPs also look after the entire group of patients, not just individuals. The UK national health system (NHS) is deemed an exemplar (3). It is a publicly-funded system in which each GP is responsible for managing about 2,000 contracted patients. Specialist consultations and hospital services except for emergency care require a referral from the GPs (4). Contract arrangements have the advantage of promoting continuity and coordination of patient care despite some compromise to patient freedom of choice (2). Evidence shows that the UK system is characterized by a relatively low investment with high returns (5). Under such a system, GPs attach great importance to preventive services (6). Despite the stark contrast with the UK system, in the largely market-driven health system in the US, contract arrangements have also demonstrated their potential to reduce hospitalization and readmission of hospital patients (7), although it is often considered as a cost containment measure (8, 9).

Many countries have not introduced a contract system for various reasons. Germany, for example, has a strong tradition of corporatism and consumers enjoy freedom in choosing their first contact doctors, as well as in negotiating referred doctors (8). Contract arrangements are usually absent in low- and middle-income countries simply because they do not have enough skilled primary care professionals. This has resulted in a serious shortage of research into the potential effects of contract arrangements in low- and middle-income countries (10).

China is an upper middle-income country. Over the past two decades, China has been attempting to establish a GP-led health system. However, general practice is still in its early stage of development. Despite a serious shortage of GPs, there is both an under-use of primary care facilities and an over-use of hospital facilities in China (11, 12). The freedom of patients to bypass primary care in seeking hospital services is often blamed for the irrational distribution of health resources and services. For historical reasons, primary care facilities in China employ a large number of physicians without a university medical degree. Concerns over quality have deterred the Chinese government from introducing a gate-keeping and referral mechanism similar to the UK and several other countries (13). As an alternative option, a voluntary contracting system was introduced (14). In May 2016, the national government issued guidelines to promote primary care contract arrangements. Local governments were also encouraged to develop and use contract entitlements to incentivize patients to increase their use of primary care facilities (15). These may involve certain free services, prioritized medical appointments and referrals, and favorable policies for social health insurance programs (16). Although the contract is usually signed between a GP and a patient, the entitlements go beyond the scope of the services delivered by the GP (14).

The existing studies on China have focused on documenting the coverage of the contract arrangements (14), with a prior assumption that such arrangements are beneficial to the patients and the health care system. However, little is known about the experience of the community residents who enter into the contracts. This study contributes to the literature by measuring the satisfaction of those who signed a contract with their local community health centers. Internationally, measuring consumer satisfaction has become an important step for quality improvement (17).



METHODS

A cross-sectional questionnaire survey of community residents was conducted in Hangzhou. Ethics approval was obtained from Hangzhou Normal University (Reference number 20190070). The survey was anonymous and oral informed consent was sought from the study participants prior to the survey.


Study Setting

Hangzhou is the capital city of Zhejiang province, one of the most developed regions in China. More than 10 million people reside in Hangzhou permanently and about 23% are older than 60 years. There are 5,925 health institutions in Hangzhou, including 2,626 community health centers (CHCs) (18). Community health services are available to all Hangzhou residents, including voluntary contract arrangements with local CHCs. Hangzhou started the voluntary contract initiative in 2014 and scaled it up across all CHCs in 2016. A total of 40.551 million patient visits to CHCs were recorded in Hangzhou in 2019 (18).



Sampling and Data Collection

A multi-stage stratified sampling strategy was adopted. Administrative districts were sorted in order according to their local gross domestic products and evenly divided into high-, middle-, and low-income districts. One district in each category was selected: Xiacheng (high income), Jianggan (middle income), and Gongshu (low income). Six residential communities were then conveniently selected from each participating district. In each residential community, 50 households were randomly selected. All adult (>18 years) household members were eligible to participate in the study. The households that rejected invitations or were not approachable were replaced by neighboring households.

Data were collected through household visits and face-to-face interviews in November 2018. Interviewers were recruited from local CHC health workers. A total of 36 interviewers were trained and grouped into six teams. Each team visited one residential community at a time. Each eligible household member was interviewed separately and completed the questionnaire independently. Those who were absent or refused to give informed consent were excluded. This resulted in a final sample of 2,315 individuals from 906 households. After excluding those who did not enter into a contract arrangement with local CHCs, 1,304 (56.33%) respondents from 673 households were included in data analyses for the purpose of this study. This sample size was at least 25 times the number of independent variables for regression modeling, far exceeding the minimal requirement (19).



Measurements

Satisfaction was defined as a subjective perception, reflecting the gap between one's expectation and actual experience (20). It was measured using a six-item scale in this study, covering six aspects of the contract entitlements, namely (1) favorable contract and insurance policies; (2) free services covered by the contract; (3) free personal inquiries and appointments; (4) prioritized consultations and referral; (5) hospitals at home and telemedicine; and (6) free prescription services for chronic diseases. The participants were asked to rate their degree of satisfaction with each of the six items on a five-point Likert scale, ranging from 1 (very dissatisfied) to 5 (very satisfied). Satisfaction ratings on the six items were summed for each respondent. The respondents were then divided into two groups using a cut-off point of 24 (exceeding the neutral total): low satisfaction (<24) and high satisfaction (≥24).

Knowledge has a significant impact on individual expectations (21). In this study, an eleven-item scale was developed to measure awareness of the respondents about their contracting institution (item 1) and GPs (item 2), and the benefits they were entitled to in line with the contract policy, which included discounts in out-of-pocket payments for insurance-covered services delivered in the contracting institution (300 Yuan reduction in deductibles–item three; 3% increase in reimbursement rates–item four); prioritized (free of charge) medical appointments (item five), consultations (item six) and referrals (item seven); free access to inquiries on personal records (item eight); and free prescribing services for chronic diseases (item nine). A score of one was assigned to a correct answer or a recognized benefit; 0 was recorded otherwise (including answer of unsure). The respondents were then asked to rate their overall understanding of the contract arrangements (item 10) and their entitlement to free prescribing services for chronic diseases (item 11) on a five-point Likert scale, ranging from 1 (very poorly) to 5 (very well). A summed score (ranging from 2 to 19) for each respondent was calculated. The respondents were subsequently divided into three knowledge groups: low (2–6, the lowest one quarter of the score range), medium (7–10, the lower middle range of score) and high (11–19, the higher middle and upper range of score), for the purpose of regression analyses since no linear correlation between knowledge and satisfaction could be assumed.

Health insurance benefits are an important component of the contract entitlement package. Although China has achieved almost universal coverage of social health insurance, multiple insurance programs with great disparities exist (22). In this study, we asked the respondents to report their membership of the two major social insurance programs: basic medical insurance for urban employees (BMIUE) and basic medical insurance for urban/rural residents (BMIUR). Both insurance programs require individual monetary contributions through premiums and copayments. The BMIUE usually has a larger funding pool and offers more generous financial benefits to enrollees than the BMIUR (23).

Previous research shows that consumer satisfaction with health care services often varies by sociodemographic characteristics of the consumers (20). In this study, we collected data in relation to the respondents' age (years), gender (male, female), marital status (unmarried, married, widowed), education (≤ primary school, middle school, high school, ≥university), employment status (employed, retired, unemployed), and occupation (management, professional, office clerical staff, company sales and services, self-employed, industrial worker, farming, other). We also asked the respondents to report their health status measured by chronic diseases (yes, no) and self-rated general health (poor, good, excellent).



Data Analyses

The characteristics of the study participants were described through frequency distributions. Their knowledge of the contract arrangements (with a normal distribution) was described using mean scores and standard deviations, as well as percentage distributions across the high, medium and low knowledge groups.

Consumer satisfaction was described using mean and standard deviation of the satisfaction score (with a normal distribution), and the percentage of high satisfaction. Student t-tests (or ANOVA) and chi-squared tests were performed to identify the differences in the satisfaction score and the level of satisfaction, respectively, among respondents with different characteristics. The household cluster effect on consumer satisfaction was significant (ICC > 0.8). Therefore, a mixed linear regression model was established to determine individual predictors of patient satisfaction after adjustment of the random effect (intercept) of the family clusters. Independent variables were entered into the model in a block (enter approach) and all were coded as categorical measurements.

Data were managed using Epidata 3.1. Double data entry was conducted to ensure the accuracy of the data. Statistical analyses were performed using SPSS 21.0 software. A p < 0.05 was considered statistically significant.




RESULTS


Characteristics of Respondents

Slightly over half (54%) of the study participants were women. The respondents had a mean age of 59 years: more than 60% were older than 60 years. The majority had not completed high school (62%), were married (86%) and retired (71%) at the time of the survey. More than 53% of respondents reported chronic diseases, but most self-rated their health as good (49%) or excellent (28%) (Table 1).


Table 1. Characteristics of study participants.
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Knowledge About Contract Entitlements

The respondents had low levels of knowledge about their contract entitlements (Table 2). More than 72.8% fell into the low (34.0%) and medium (38.7%) knowledge groups, resulting in an average score of 8.21 (SD = 3.74) out of a maximum possible of 19. Less than half of the respondents could name their contracting doctors (38.2%) or institutions (34.5%) correctly. About 59.4% only identified one or two benefits to which they were entitled. The most noticeable benefit was the 300 Yuan (US$50) reduction in deductibles for insurance-covered outpatient services (54.4%), followed by prioritized medical appointments (29.6%), 3% increase in insurance reimbursement rates (26.1%), and free access to inquiries on personal records (26.1%). Most respondents (56%) were not aware of the free prescribing services for chronic diseases.


Table 2. Knowledge of study participants about contract arrangements.
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Consumer Satisfaction With Contract Arrangements

Overall, the respondents had a mean satisfaction score of 22.24 (SD = 3.98), falling short of the cut-off point of 24. Variations in satisfaction with the different aspects of contract arrangements were evident. The respondents reported relatively lower levels of satisfaction with prioritized entitlements (51.5%, p < 0.001) and hospitals at home and telemedicine services (31.3%, p < 0.001), compared with favorable contract and insurance policies (85.5%) and fee discounts in the medical services provided (87.0%). The mean scores on prioritized entitlements and hospitals at home and telemedicine services fell below 4 (satisfied) (Table 3).


Table 3. Consumer satisfaction with contract arrangements.
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Factors Associated With Consumer Satisfaction With Contract Arrangements

The respondents who were older, retired, reported chronic conditions, and had a higher knowledge score on contract entitlements reported significantly (p < 0.001) higher degrees of satisfaction than the others. Similarly, those respondents were also more likely to fall into the high satisfaction group. Women were more likely to report higher satisfaction than men (Table 4).


Table 4. Satisfaction with contract arrangements of respondents with different characteristics.
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The high ICC values of the null model indicated a significant cluster effect of households on consumer satisfaction. The two-level mixed effect linear model generated consistent results after adjustment for variations in the random effect of family clusters (p < 0.001) as compared with those of the individual-level fixed effect model. High levels of knowledge on contract entitlements (β = 2.184–4.858, p < 0.01) and self-rated excellent health (β = 0.980, p = 0.016) were associated with higher levels of satisfaction with contract arrangements, while the absence of chronic conditions (β = −4.034, p < 0.001) was associated with lower levels of satisfaction with contract arrangements (Table 5).


Table 5. Multivariate linear regression analysis on factors associated with consumer satisfaction.
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DISCUSSION

The level of awareness and knowledge of contract entitlements of the study participants was very low, although they had all entered into a contract arrangement with their local CHC and the system has been fully implemented since 2016 (24). Less than half of the respondents could correctly identify two or more entitlements. The satisfaction rates with the contract entitlements ranged from 31 to 87%. Higher awareness, better perceived health, and living with chronic conditions are significant predictors of higher levels of satisfaction after adjustment for variations in other variables and the random effect of family clusters.

The low level of awareness and knowledge of the contract entitlements is concerning as it can jeopardize the attainment of the intended goals. We found that the financial benefit of discounts in out-of-pocket payments was most acknowledged, with 54.4% of respondents noticing the sizable 300 Yuan reduction in deductibles. Similar financial benefits are widely available across China despite variations in policy designs. In Shanghai, for example, contracted patients could be prescribed up to 2 months of medications for chronic conditions which saves costs on medical appointments and consultation fees, a benefit which is not readily available to non-contracted patients (25). However, it is not clear whether these financial benefits provide sufficient incentives to encourage consumers to seek medical attention from primary care facilities. Over the past decade, the volume of patient visits to primary care facilities has increased significantly; but patient visits to primary care as a proportion of the total volume of outpatient services has actually been declining in China (26). It appears that a lack of trust in primary care imposes a great barrier to diverting hospital patients to primary care. The perceived quality of medical services in primary care is often deemed inferior to those provided in hospitals (27). Although primary care has the advantage of maintaining continuous relationships with patients and GPs are well positioned to coordinate care on behalf of their patients (2), these benefits are not well endorsed by the patients, according to the findings of this study. Indeed, <30% of the participants in our study realized the benefits of prioritized medical appointments and referrals and free access to inquiries on personal records. Previous studies showed that many people do not trust the competency of primary care providers in disease diagnosis and management. The legacy of the barefoot doctors led them to believe that primary care doctors nowadays are still inferior to hospital specialists (28).

In this study, we found that 56.33% of Hangzhou residents entered into contract arrangements with local CHCs, which is slightly higher than the average of 50.43% in China (29). Although Hangzhou did not lead in the contract rate (30), it outperformed some other developed regions in China such as Shanghai Changning District (52.8%) (31) and Guangdong province (52.9%) (32). Perceived financial benefits may be a major contributor to encourage consumers to sign a contract with CHCs in China. We found that the contracted patients were predominantly elderly and retirees. It is important to note that consumers do not need to pay a fee to enter into a contract arrangement. The contract arrangement system operates as part of the essential public health package funded by the government. Those who enter into contract arrangements still maintain freedom in their choice of providers. They are not obligated to abide by any conditions imposed by the contracts. Because “contract coverage” is one of the performance indicators of the essential public health package, CHCs often implement very aggressive strategies to incentivize residents to sign contracts. From the perspective of consumers, there is little to lose from entering into a contract with a CHC (29).

Our study revealed that consumer satisfaction with the contract arrangements fell short of expectations. We found that only 26.7% of the study participants obtained a summed satisfaction score of higher than 24, exceeding the neutral total. Although over 85% of the respondents were satisfied with the financial benefits of discounts in medical services, only slightly more than half of our study participants were satisfied with their entitlements for prioritized medical appointments and referrals and less than one third were satisfied with hospitals at home and telemedicine services. Specialist and hospital services can become more efficient and more effective by liaising with primary care workers (28). However, it is not possible for GPs to fulfill such a role without the trust and acceptance of consumers.

However, there are some positive signs. We found in this study that 79% of respondents were satisfied with the free prescription services for chronic diseases under the contract arrangements. This may ease some of the burdens on overcrowded hospitals (33). Further evidence needs to be gathered to support such a claim. In theory, the better management of chronic conditions through primary care is critical, not only to improve the quality of life of patients but also to reduce preventable hospital admissions (28). GPs are best positioned to manage chronic conditions as they can establish a long-term continuing relationship with their patients and they understand the multiple needs of their patients best (34). Interestingly, less than half the respondents in our study could name their contracting doctors. Liu et al. (35) found that patients in China favor a concept of continuity centered around team efforts facilitated by information technologies.

The Chinese government is determined to continue to expand the initiative of contract arrangements with primary care. Our study shows that consumers' lack of awareness and understanding of contract entitlements may jeopardize such an effort. The findings have some policy implications. Firstly, the CHC approach to entering into contracts with community residents does not provide any mechanism or incentives to ensure the effective provision and materialization of contract entitlements. Secondly, contracting by itself is not the ultimate goal. A systems approach is needed to enable contract arrangements to serve as an instrument to improve the continuity and coordination of patient care. Thirdly, more radical system restructuring in China, such as the introduction of a gatekeeping mechanism through primary care, can be hindered by the low confidence from the government and trust from the public (27). Finally, the fragmentations in policy development across sectors in China need to be addressed (36) so that various incentives can be better aligned (37) and public trust in primary care can be regained (15). Unlike many developed countries, where a “gatekeeper” role has been assigned to GPs through social health insurance policies (38, 39), the Chinese system currently depends on voluntary contract arrangements. A systems approach is needed to achieve the policy goals of the contract arrangement system. These will include, but are not limited to, a strong commitment from the government, better aligned policies across sectors, the strong capacity of GPs, and public endorsement and support (40, 41).

There are several limitations in this study. We assessed patient satisfaction with the contract entitlements, but did not evaluate its impacts on the entire healthcare delivery system. Further studies are needed to systematically examine the impacts of the contracting system. The study adopted a cross-sectional design, which prevents causal conclusions. The study sample was drawn from Hangzhou, one of the most developed regions in China. Any attempts to extrapolate the findings need to be cautious.



CONCLUSIONS

Contract arrangements for community residents with local primary care institutions represent the Chinese government's effort to reverse the hospital-dominant system in healthcare service delivery. Despite the rapid expansion of contracting rates, consumer awareness and understanding of contract entitlements is low, according to the findings of this study. Higher awareness, better perceived health, and living with chronic conditions are significant predictors of higher levels of satisfaction with the contract arrangements. Although the current system may bring certain benefits to consumers living with chronic conditions, a better design of contract arrangements, if not a fundamental change in the health care system, will be required to further advance the contracting system. Improving consumers' awareness and understanding of contract entitlements may help, but alone it is not enough.



DATA AVAILABILITY STATEMENT

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.



ETHICS STATEMENT

Ethics approval for the study protocol was obtained from the Hangzhou Normal University (Reference Number 20190070). Written informed consent for participation was not required for this study in accordance with the national legislation and the institutional requirements.



AUTHOR CONTRIBUTIONS

JR and CL contributed to the conceptualization and methodological design. LR, MH, and XQ contributed to the collection and analysis of data. LR, JR, and CL contributed to the interpretation of the results and the drafting of the manuscript. All authors mentioned contributed to technical enrichment, the writing and also reviewed, and then approved the final manuscript.



FUNDING

This work was supported by National Natural Science Foundation of China (71874047) and Basic Public Welfare Research Program of Zhejiang Province (LGF21G030003).



REFERENCES

 1. Liu Z, Tan Y, Liang H, Gu Y, Wang X, Hao Y, et al. Factors influencing residents' willingness to contract with general practitioners in Guangzhou, China, during the GP policy trial phase: a cross-sectional study based on Andersen's behavioral model of health services use. Inquiry. (2019) 56:46958019845484. doi: 10.1177/0046958019845484

 2. Shi L, Lee D-C, Liang H, Zhang L, Makinen M, Blanchet N, et al. Community health centers and primary care access and quality for chronically-ill patients - a case-comparison study of urban Guangdong Province, China. Int J Equity Health. (2015) 14:90. doi: 10.1186/s12939-015-0222-7

 3. Koperski M. The state of primary care in the United States of America and lessons for primary care groups in the United Kingdom. Br J Gen Pract. (2000) 50:319–22.

 4. Ting S, Ou-min S HW. Foreign family physician service model and its enlightenment on China. Heilongjiang Med. (2015) 39:852–3. doi: 10.3969/j.issn.1004-5775.2015.07.059 

 5. Yuan-yuan T, Xiao-yao W DG. Foreign Family Doctor Service Mode. Chinese Prim Heal Care. (2015) 29:9–11. doi: 10.3969/j.issn.1001-568X.2015.02.0004

 6. Peckham S. The new general practice contract and reform of primary care in the United Kingdom. Health Policy. (2007) 2:34–48. doi: 10.12927/hcpol.2007.18873

 7. Gilfillan RJ, Tomcavage J, Rosenthal MB, Davis DE, Graham J, Roy JA, et al. Value and the medical home: effects of transformed primary care. Am J Manag Care. (2010) 16:607–14.

 8. Yuxin S, Tangshui S, Ling B QY. Experience and inspiration of contracting services of foreign family doctors. Chinese Foreign Entrep. (2019) 8:218–9. 

 9. Zwar N. Family medicine in the USA-an Australian perspective. Aust Fam Physician. (2010) 39:360–1. 

 10. Munge K, Mulupi S, Barasa E, Chuma J. A critical analysis of purchasing arrangements in Kenya: the case of micro health insurance. BMC Health Serv Res. (2019) 19:45. doi: 10.1186/s12913-018-3863-6

 11. Wu D, Lam TP, Lam KF, Zhou XD, Sun KS. Health reforms in china: the public's choices for first-contact care in urban areas. Fam Pract. (2017) 34:194–200. doi: 10.1093/fampra/cmw133

 12. Wu D, Lam TP. Underuse of primary care in China: the scale, causes, and solutions. J Am Board Fam Med. (2016) 29:240–7. doi: 10.3122/jabfm.2016.02.150159

 13. Luo Z, Bai X, Min R, Tang C, Fang P. Factors influencing the work passion of Chinese community health service workers: an investigation in five provinces. BMC Fam Pract. (2014) 15:77. doi: 10.1186/1471-2296-15-77

 14. Wang H, Shi L, Han X, Zhang J, Ma Y, Yang X, et al. Factors associated with contracted services of Chinese family doctors from the perspective of medical staff and consumers: a cross-sectional study. BMC Health Serv Res. (2019) 19:986. doi: 10.1186/s12913-019-4801-y

 15. Yuan S, Wang F, Li X, Jia M, Tian M. Facilitators and barriers to implement the family doctor contracting services in China: findings from a qualitative study. BMJ Open. (2019) 9:e032444. doi: 10.1136/bmjopen-2019-032444

 16. Lieber SR, Kim SY, Volk ML. Power and control: contracts and the patient-physician relationship. Int J Clin Pract. (2011) 65:1214–7. doi: 10.1111/j.1742-1241.2011.02762.x

 17. Harris LE, Swindle RW, Mungai SM, Weinberger M, Tierney WM. Measuring patient satisfaction for quality improvement. Med Care. (1999) 37:1207–13. doi: 10.1097/00005650-199912000-00004

 18. Hangzhou Statistical Yearbook. Available online at: http://tjj.hangzhou.gov.cn/art/2020/10/29/art_1229453592_3819709.html 

 19. Stoltzfus JC. Logistic regression: a brief primer. Acad Emerg Med. (2011) 18:1099–104. doi: 10.1111/j.1553-2712.2011.01185.x

 20. Manzoor F, Wei L, Hussain A, Asif M, Shah SIA. Patient satisfaction with health care services; an application of physician's behavior as a moderator. Int J Environ Res Public Health. (2019) 16:3318. doi: 10.3390/ijerph16183318

 21. Walker RC, Tong A, Howard K, Palmer SC. Patient expectations and experiences of remote monitoring for chronic diseases: systematic review and thematic synthesis of qualitative studies. Int J Med Inform. (2019) 124:78–85. doi: 10.1016/j.ijmedinf.2019.01.013

 22. Wang Z, Li X, Chen M, Si L. Social health insurance, healthcare utilization, and costs in middle-aged and elderly community-dwelling adults in China. Int J Equity Health. (2018) 17:17. doi: 10.1186/s12939-018-0733-0

 23. Choi WI, Shi H, Bian Y, Hu H. Development of commercial health insurance in China: a systematic literature review. Biomed Res Int. (2018) 2018:3163746. doi: 10.1155/2018/3163746

 24. Notice of the General Office of the Hangzhou Municipal People's Government on Issuing the Implementation Plan (Trial) for the Integrated Contracted Services of Medical Care in Hangzhou. Available online at: http://wsjkw.hangzhou.gov.cn/art/2015/3/16/art_1671470_37097008.html 

 25. Wei X, Li H, Yang N, Wong SYS, Owolabi O, Xu J, et al. Comparing quality of public primary care between Hong Kong and Shanghai using validated patient assessment tools. PLoS ONE. (2015) 10:e0121269. doi: 10.1371/journal.pone.0121269

 26. Xu J, Powell-Jackson T, Mills A. Effectiveness of primary care gatekeeping: difference-in-differences evaluation of a pilot scheme in China. BMJ Glob Heal. (2020) 5:e002792. doi: 10.1136/bmjgh-2020-002792

 27. Chen W, Feng Y, Fang J, Wu J, Huang X, Wang X, et al. Effect of trust in primary care physicians on patient satisfaction: a cross-sectional study among patients with hypertension in rural China. BMC Fam Pract. (2020) 21:196. doi: 10.1186/s12875-020-01268-w

 28. Wu D, Lam TP, Lam KF, Zhou XD, Sun KS. Public views towards community health and hospital-based outpatient services and their utilisation in Zhejiang, China: a mixed methods study. BMJ Open. (2017) 7:e017611. doi: 10.1136/bmjopen-2017-017611

 29. Shang X, Huang Y, Li B, Yang Q, Zhao Y, Wang W, et al. Residents' awareness of family doctor contract services, status of contract with a family doctor, and contract service needs in Zhejiang Province, China: a cross-sectional study. Int J Environ Res Public Health. (2019) 16:3312. doi: 10.3390/ijerph16183312

 30. Jiaoling H, Hong L, Weisheng Z, Jianmin Z, Chao W, Xiang C, et al. Influencing factor analysis of signing a contract with a family doctor among residents in Hongkou district. Chinese Gen Pract. (2019) 22:687–91. doi: 10.12114/j.issn.1007-9572.2018.00.340 

 31. Yuan L, Zhou C, Jiang P, Xu L, Zhang Q, Xu B. Community residents' demand for family physician service in Changning Districe, Shanghai. Chinese Gen Pract. (2014) 17:3860–4. doi: 10.3969/j.issn.1007-9572.2014.32.020 

 32. MH. Study on the status of family doctor signing service in different areas of guangdong province and it's countermeasure proposal. Guangzhou Guangzhou Med Univ. (2017). 

 33. Chen L, Horton R, Summerskill W. A call for research papers from China. Lancet. (2009) 373:1324. doi: 10.1016/S0140-6736(09)60754-6

 34. Silina V, Kalda R. Challenges for clinical practice and research in family medicine in reducing the risk of chronic diseases. Notes on the EGPRN Spring Conference 2017 in Riga. Eur J Gen Pract. (2018) 24:112–7. doi: 10.1080/13814788.2018.1429594

 35. Liu C, Wu Y, Chi X. Relationship preferences and experience of primary care patients in continuity of care: a case study in Beijing, China. BMC Health Serv Res. (2017) 17:585. doi: 10.1186/s12913-017-2536-1

 36. Chen S, Chen Y, Feng Z, Chen X, Wang Z, Zhu J, et al. Barriers of effective health insurance coverage for rural-to-urban migrant workers in China: a systematic review and policy gap analysis. BMC Public Health. (2020) 20:408. doi: 10.1186/s12889-020-8448-8

 37. Ma X, Wang H, Yang L, Shi L, Liu X. Realigning the incentive system for China's primary healthcare providers. BMJ. (2019) 365:l2406. doi: 10.1136/bmj.l2406

 38. Farmer J, Iversen L, Campbell NC, Guest C, Chesson R, Deans G, et al. Rural/urban differences in accounts of patients' initial decisions to consult primary care. Health Place. (2006) 12:210–21. doi: 10.1016/j.healthplace.2004.11.007

 39. Peckham S, Falconer J, Gillam S, Hann A, Kendall S, Nanchahal K, et al. The organisation and delivery of health improvement in general practice and primary care: a scoping study. Health Serv Deliv Res. (2015) 3:5. doi: 10.3310/hsdr03290

 40. Li X, Krumholz HM, Yip W, Cheng KK, De Maeseneer J, Meng Q, et al. Quality of primary health care in China: challenges and recommendations. Lancet. (2020) 395:1802–12. doi: 10.1016/S0140-6736(20)30122-7

 41. Jiao F YX. Status and research progress of contracted services of family doctors in the western region. China Prim Heal Care. (2019) 33:16–9. doi: 10.3969/j.issn.1001-568X.2019.05.0006 

Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Publisher's Note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2022 Ren, Ren, Liu, He and Qiu. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.












	
	ORIGINAL RESEARCH
published: 13 May 2022
doi: 10.3389/fpubh.2022.830181






[image: image2]

Influence of Work Values on the Prescribing Behavioral Intentions Regarding Antibiotic Use Among Primary Physicians in Hubei, China

Junyu Lu1, Chenxi Liu1, Dan Wang2 and Xinping Zhang1*


1School of Medicine and Health Management, Tongji Medical College, Huazhong University of Science and Technology, Wuhan, China

2School of Management, Hubei University of Chinese Medicine, Wuhan, China

Edited by:
Arch Mainous, University of Florida, United States

Reviewed by:
Innocent Besigye, Makerere University, Uganda
 Raphael Zozimus Sangeda, Muhimbili University of Health and Allied Sciences, Tanzania

*Correspondence: Xinping Zhang, xpzhang602@hust.edu.cn; xpzhang602@163.com

Specialty section: This article was submitted to Family Medicine and Primary Care, a section of the journal Frontiers in Public Health

Received: 06 December 2021
 Accepted: 31 March 2022
 Published: 13 May 2022

Citation: Lu J, Liu C, Wang D and Zhang X (2022) Influence of Work Values on the Prescribing Behavioral Intentions Regarding Antibiotic Use Among Primary Physicians in Hubei, China. Front. Public Health 10:830181. doi: 10.3389/fpubh.2022.830181



Objective: Primary physicians have been an important cause of global antibiotic resistance. The aim of this study is to identify the influence of primary physicians' work values on prescribing behavioral intentions regarding antibiotic use (behavioral intentions).

Methods: A total of 656 primary physicians' work values and behavioral intentions were collected by a stratified cluster sampling from 67 primary care facilities in Hubei Province of China. Work values included 5 dimensions, namely intrinsic values, extrinsic values, reward values, social values and altruistic values. Behavioral intentions included 2 dimensions of the intentions to reduce antibiotic prescriptions and the intentions to prescribe antibiotics. A Likert five-point scale was used and higher scores meant greater intentions to prescribe antibiotics. A hierarchical multiple regression analysis was employed to model the influence of work values on behavioral intentions.

Results: Primary physicians' behavioral intention was 2.01 averagely. Intrinsic values negatively influenced overall intentions to prescribe more antibiotics (β = −0.098, P = 0.010). Whereas lower social values perception (β = 0.248, P < 0.001), less pursuit of reward values (β = 0.194, P < 0.001), and less emphasis on altruistic values (β = 0.180, P < 0.001) positively influenced lower overall intentions to prescribe antibiotic prescriptions. Besides, extrinsic values were not found influencing the behavioral intentions (β = 0.001, P = 0.961).

Conclusions: Primary physicians' work values influenced their behavioral intentions regarding antibiotic use. Training and education of work values may be an entry point for intervention on improving antibiotic prescribing.

Keywords: antibiotic prescribing, work values, behavioral intentions, primary physicians, China


INTRODUCTION

The emergence and increase of antibiotic resistance has become a significant public health threat, with a series of serious consequences, for example, it was estimated that 10 million people worldwide would die of antibiotic resistant infections in 2050, and infection caused by antibiotic resistance resulted in prolonged hospital stays, increased mortality and high health care costs (1–7). One of the important causes of antibiotic resistance is physicians' inappropriate prescription, which has been a severe problem in primary care facilities (8, 9). For instance, the proportion of outpatients encountered antibiotic prescriptions reached 53.4% in primary care facilities in China, seriously exceeding the proportion recommended by WHO (30%) (3). Therefore, many researches have been done to find the reasons and strategies for inappropriate use of antibiotics in primary care facilities (10, 11).

Recently, researchers have attempted to identify work values as important determinants of individual work-related behaviors (12, 13). Although physicians' pivotal role has been explored for in-depth understanding why they prescribe antibiotics inappropriately from the perspective of values mapping such as working environment, patient requirements and reward incentives, studies that systematically measure physicians' work values regarding antibiotic prescribing behaviors are still insufficient (11, 14–16).

As a vocational concept, work values emerge from the projection of general values onto the work setting (17), and show a perception of preference for certain aspects of individuals' work behaviors. Work values play important roles in work-related motivations and the establishment of goals that individuals intend to achieve, which lead an individual toward a particular role (13, 18). Most researchers have explored three or four types of work values: (1) intrinsic or cognitive values, pertaining to intrinsic personal orientation that affects work, such as independence and use of abilities; (2) extrinsic or instrumental values, pertaining to material aspects of work, such as work conditions; (3) social or affective values, pertaining to interaction with work-related people, such as co-workers and patients; (4) reward or prestige values, pertaining to a sense of personal superiority gained from work, such as advancement, achievement, and a prestigious, highly valued work (18–21). Besides, altruistic values related to the desire to make contributions to society and help others, were incorporated into work values, with the significance that workers would pay more attention to helping others especially in medical field (18, 21–23).

The research of influence of work values on behavior were mainly limited in the fields of post-retirement work intentions, entrepreneurial intentions, profession choices and turnover intentions (24–29). For example, workers expressed more post-retirement work intentions if they perceived the value of work to fit their personal value orientation (25). Entrepreneurial intentions were influenced by some dimensions of work values (24, 26). Besides, nurses' profession choices and turnover intentions were also found to be associated with work values (27–29). However, we did not find studies on the influence of work values on primary physicians' medical behaviors, especially the behaviors regarding antibiotic use.

The objectives of this study were to explore the influence of primary physicians' work values on their behavioral intentions regarding antibiotic use, in order to make contribution to the improvement on public health and antibiotic stewardship.



METHODS


Data Collection

A stratified cluster sampling method was used to collect data. The clusters were primary care facilities covering urban community health centers (UCHCs) and rural township health centers (RTHCs)in Hubei Province, which is geographically divided into western, central, and eastern regions. Based on the strategies developed by Dhand and Khatkar (the expected deviation < 6, precision = 1, level of confidence = 95%, correlation coefficient within the group < 0.02 and cluster size = 10) (30), we estimated that each region required at least 17 clusters. In each region, one urban city and two rural counties were randomly selected. Eight primary care facilities (UCHCs or RTHCs) were then randomly selected in each selected city or county. To ensure sample size, more than 70 primary physicians were interviewed in each city/county. If the number of respondents in the selected city/county was < 70, an additional primary care facility was added to the sample. This sampling method was also used in other studies by our team (31, 32). Finally, a total of 67 primary care facilities, including 19 UCHCs and 48 RTHCs were enrolled in this study.

A structured self-administered questionnaire was applied to a cross-sectional survey from 23 April 2018 to 6 June 2018. Based on the composition of departments in primary care facilities in China, all primary physicians on duty with antibiotic prescribing authority from general practice, internal medicine, pediatrics, surgery, gynecology and Chinese medicine departments were invited to participate in this study. The investigators were trained strictly for the survey quality and distributed 712 questionnaires to the primary physicians, who were asked to submit informed consents and then complete the questionnaires independently. The incomplete questionnaires were returned to the physicians for recompletion. Eventually, a valid sample size was 656.



The Measurement
 
Work Values

Work values were measured from the following 5 dimensions, with a total of 16 items, based on the work value scales established (18–21, 33). Intrinsic values covered 2 items as the independence and use of abilities in work, in which higher score, more independently and freely that primary physicians could prescribe antibiotics and use of their professional abilities in work (19, 20). Extrinsic values covered 3 items as the work condition on bacterial identifications, drug sensitivity tests and general work condition, in which higher score, worse work condition that primary physicians perceived (19, 21). Reward values covered 3 items as the correlation between career promotion and prescription behavior, continuous learning and gain of prestige, in which higher score, higher rewards that primary physicians pursued (18, 21). Social values covered 4 items as the social pressures, consisting of recognition, trust, requests from patients and interaction with co-workers, in which higher score, more social pressures primary physicians perceived (18, 20, 21). Altruistic values covered 4 items as the contribution to patients, help patients appropriately, no harm to patients and do a responsible work, in which higher score, more likely physicians perceive altruistic from their prescribing behaviors (18, 19). For each item, primary physicians were asked to rate the agreement on a Likert five-point scale from 1 (strongly disagree) to 5 (strongly agree).

A pilot survey was conducted to assess the reliability and validity of the questionnaire on work values. The Kaiser–Meyer–Olkin value = 0.723 (KMO > 0.70, acceptable), and the Bartlett test P < 0.001 (P < 0.05, acceptable) (34), verified the feasibility of the exploratory factor analysis. The reliability of responses was further assessed using Cronbach's alpha. Coefficients of 0.62 or better were obtained in each sector for each of the 5 dimensions of items. Spearman rank correlation value was to evaluate the correlation between items and their corresponding dimensions, ranged from 0.55 to 0.91, with P < 0.001 (< 0.05, acceptable). Regarding to the confirmatory factor analysis, a good fitness of the questionnaire was found: Tucker-Lewis index = 0.96 (TLI > 0.90, acceptable), comparative fit index = 0.96 (CFI > 0.90, acceptable) and the root mean square error of approximation = 0.04 (RMSEA < 0.08, acceptable) (35).



Behavioral Intentions

The Theory of Planned Behavior proposes a model about how human action is guided. It predicts the occurrence of a specific behavior and regards intention as the precursor of action (36). Although there is a certain deviation between the behavioral intention and the actual behavior, intention can be used as an approximate measure of behavior when the measure of actual behavior is not readily available (35, 36). In this study, behavioral intentions represented the degree that primary physicians felt like to prescribe antibiotics and was computed by the averaging of next 4 items. The first three items reflected the behavioral intentions of primary physicians toward “expect”, “want” and “intend” to reduce antibiotic prescriptions. The rating was performed on a five-point Likert scale from strongly agree (score = 1) to strongly disagree (score = 5). The last item was the intention to prescribe antibiotics to patients, which was measured by the number of patients (from 0 to 10) that would be prescribed with antibiotics. And the behavioral intentions were classified into 5 categories: patients ≤ 2 were defined as 1 point; others were equally divided into 4 groups, with a score of 2 ~ 5 points according to the rational use rate (< 30%) of antibiotic prescriptions in primary care facilities recommended by WHO (37). The lower the scores, the better behavioral intentions.

A pilot survey was conducted to assess the reliability and validity of the questionnaire on behavioral intentions. The Cronbach's alpha coefficients was 0.90, with good internal consistency.




Statistical Analysis

The mean and standard deviation of each item were to describe work values and behavioral intentions. Hierarchical multiple regression analysis was conducted to determine the influences of work values on the intentions to reduce antibiotic prescriptions (Model 1), on the intentions to prescribe antibiotics to patients (Model 2) and on the overall behavioral intentions regarding antibiotic use (Model 3). The three models were designed respectively as 2 kinds of models. In the first kind of models as M11, M21, and M31, gender, age, education, working experience and department were entered as controlled variables; in the second kind of models as M12, M22, and M32, both the controlled variables and work value dimensions' measures were entered into the models. The standardized regression coefficient (β) of each variable and the corresponding P-values were calculated for multivariate analyses. The proportion of variance in behavioral intentions that could be explained by work values was assessed by the coefficient of determination (R2) (38). Significance was considered at 2-sided P < 0.05.

The statistical analysis was performed using SPSS (version 24.0) and Amos (version 24.0).




RESULTS


Characteristics of Primary Physicians

Characteristics of primary physicians are presented in Table 1. The average age was 43.26 years (SD = 10.41), and males occupied the majority (69.36%). The years of working experience on average was 16.66 (SD = 11.06). Most of the physicians came from RTHCs (77.90%).


Table 1. Characteristics of primary physicians.
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Work Values and Behavioral Intentions

Table 2 presents the levels of 5 dimensions of work values and 2 dimensions of behavioral intentions. The primary physicians displayed variations in work values. Extrinsic values (Mean=4.41, SD=0.83) presented the highest mean scores across all dimensions. Intrinsic values (Mean=3.46, SD=0.78), altruistic values (Mean = 3.22, SD = 0.81) and reward values (Mean = 3.11, SD = 0.77) presented slightly high scores. However, the scores of social values were the lowest (Mean = 2.08, SD = 0.59).


Table 2. Work values regarding antibiotic use and behavioral intentions.
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The average score of behavioral intentions was 2.01 (SD = 0.61). Primary physicians intended to prescribe antibiotics to nearly 40% of patients (3.98 patients, Mean = 2.32, SD = 1.02), and they showed intentions to reduce antibiotic prescriptions (Mean = 1.70, SD = 0.54).



Influence of Work Values on Behavioral Intentions

The influence of work values on primary physicians' behavioral intentions regarding antibiotic use were better explained by M12, M22, and M32, because the R2 values in the M12, M22, and M32 were considerably higher than those in M11, M21, and M31.

According to the hierarchical multiple regression analysis, four dimensions of work values were statistically associated with behavioral intentions. Intrinsic values negatively influenced overall intentions to prescribe more antibiotics (β = −0.098, P = 0.010), while social values perception (β = 0.248, P < 0.001), reward values (β = 0.194, P < 0.001), and altruistic values (β = 0.180, P < 0.001) positively influenced overall intentions to prescribe more antibiotics. Besides, extrinsic values were not found to influence the behavioral intentions (β = 0.001, P = 0.961). The detailed results are summarized in Table 3.


Table 3. Influencing factors of work values toward behavioral intentions.
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In summary, we found that primary physicians showed intentions to reduce antibiotic use, and the influence of work values on behavioral intentions of primary physicians were significant. Primary physicians intended to prescribe fewer antibiotics when perceiving higher intrinsic values, but they showed higher intentions to prescribe antibiotics when perceiving higher social values, more pursuit of reward values and greater emphasis on altruistic values.




DISCUSSION

The increasing frequency of antibiotic resistance has become a major health crisis. To our knowledge, this is the first study focused on the influence of work values on behavioral intentions regarding antibiotic use. Our study highlighted the intention of primary physicians to reduce antibiotic use, which was influenced by their work values. In this context, the existing literature provides similar results.


Primary Physicians' Intentions to Reduce Antibiotic Use

Our results found that primary physicians showed intentions to reduce antibiotic use. Scholars have identified some interventions that can reduce prescribing behaviors or intentions among primary physicians (39–42). For example, a study showed that persuasive communication intervention could help to reduce physicians' intentions to inappropriate antibiotic use (β = 0.90, 95%CI: 0.41–1.38). General practitioners who received the persuasive communication intervention had a stronger behavioral intention to manage upper respiratory tract infection (URTI) without prescribing an antibiotic (Mean = 5.25, SD = 1.59) than those who did not receive it (Mean = 4.83, SD = 1.73), and they prescribed 0.47 fewer patients (39). Perz et al. found an 11% decrease in the rate of antibiotic prescribing among children by a multi-faceted educational intervention (95%CI: 8–14%, P < 0.001) (41, 42). A national trial in England found that the rate of antibiotic items dispensed per 1,000 population in the social norm feedback intervention group was 4.27 lower than that in the control group (3.3%; 95% CI = 0.957–0.977, P < 0.001), representing an estimated 73,406 fewer antibiotic items dispensed (42). Overall, these physicians' intentions to improve antibiotic prescribing behaviors is consistent with our study, indicating that the inappropriate use of antibiotics could be improved by more effective interventions.



Primary Physicians' Work Values Influencing Behavioral Intentions
 
Primary Physicians Showed Intentions to Prescribe Fewer Antibiotics When Perceiving Higher Intrinsic Values

Our study indicated that primary physicians showed a stronger intention to reduce antibiotic prescriptions when perceiving higher intrinsic values. Previous studies also found the influence of intrinsic values on behavioral intentions (43, 44). A study showed a significant influence of work values on personal intention to leave (β = 0.289, P < 0.01), which was mediated by organizational supplies, because the individuals were more satisfied, experienced fewer psychological complaints, and had less intention to leave when organizations provided them with adequate intrinsic rewards (β = −0.790, P < 0.01) (43). Regarding to health workers, although scholars demonstrated that nurses in different sectors had various views on intrinsic values, they still considered it necessary to pay attention to intrinsic values (44). Moreover, some scholars indicated workers would have emotional exhaustion and burnout without adequate intrinsic rewards, which might eventually lead workers to behave contrary to desired goals (45), such as unwillingness to reduce antibiotic use. Therefore, improving primary physicians' intrinsic values may contribute to the reduction of antibiotic use.



Primary Physicians Showed Higher Intentions to Prescribe More Antibiotics When Perceiving Higher Reward Values, Social Values, and Altruistic Values

Firstly, primary physicians intended to prescribe more antibiotics if they strongly perceived the influence of social values. It was consistent with the notion put forward by psychologists that pursuit of social values was a basic human motivation (46). A previous study in the lifeguards found that perceived social values was a significant predictor of helping behavior (β = 0.65, P < 0.05), in which workers perceived their work as having a stronger duty and relationship with other people through heightened perceptions of social values, and resulted in investing additional time and energy in work (47). Other researches in medical field have also indicated that the enhancement of social recognition and the increase of social pressure could influence physicians' behavioral intentions, such as perceived higher patient pressure was associated with higher use of antibiotics (β = 0.102, P = 0.022) (11, 32). Thus, the attention to social values may broaden existing knowledge about the antibiotic prescribing behavioral intentions.

Secondly, primary physicians' intentions to prescribe antibiotics might increase if they put more emphasis on reward values (career promotion and self-enhancement). A longitudinal study of MBA graduates demonstrated that for both men and women, receiving rewards (such as promotion) made them intend to work longer per week (β = 0.108, P < 0.05; β = 0.170, P < 0.05) (48). Similarly, the emphases on rewards were also found in nurse group, with a study providing evidence that nurses perceived their skills and experience as extremely or quite unrewarded within the workplace (36% aged care, 42% public and 42% private), which might influence their work satisfaction thus affect their care decisions (44). Moreover, researches in the field of economics showed the influence of self-enhancement (authority and achievement) on entrepreneurial intentions (β = 0.147, P < 0.001), which also coincided with our results (26).

Thirdly, the positive influence of altruistic value on prescribing behavioral intentions indicated that primary physicians' emphasis on altruism made them more likely to prescribe antibiotics. The positive relationship between altruistic values and behaviors was confirmed in psychological researches (47, 49). A meta-analysis demonstrated perceptions that one could act to benefit others signified judgments of expectancy (effort will lead to effective performance, z = 6.02, P < 0.01) and instrumentality (effective performance will benefit others, z = 11.70, P < 0.01), motivating workers to invest additional time and energy in their work to achieve these outcomes (49). This view was confirmed by a study on the significance of task, in which the authors found that perceiving more altruistic values was able to enhance lifeguards' work risk spirit (β = 0.42, P < 0.05) (47). It also coincided with our results where primary physicians perceived their prescribing behaviors as altruistic, leading them to intend to prescribe more antibiotics. However, relevant literature pointed out that such altruistic behavioral intentions of physicians was likely to be subjective and might lead to inappropriate antibiotic use as well as impair the patient's health due to insufficient knowledge and complacency (11).

Overall, the primary physicians have shown a behavioral intention to change the inappropriate use of antibiotics. The relationship between behavioral intention and work values of primary physicians is complex. These results present evidences, which may contribute to more effective interventions for improving antibiotic prescribing in primary care facilities.




Strengths and Limitations

This study is the first to link work values with specific antibiotic prescribing behavioral intentions, providing a new perspective for understanding antibiotic use and its management intervention in primary physicians. However, several limitations in this study are acknowledged. First, this study was conducted in primary care facilities in developing regions; but the generalization of the findings to other regions should be cautious. Second, in this study, behavioral intention was used as proxy measures for physicians' actual behavior. While there is evidence to suggest that behavioral intention is a reliable proxy for actual behavior, the deviation between actual behavior and intention still cannot be completely eliminated.




CONCLUSION

The primary physicians have an intention to change the inappropriate antibiotic use. What's more, the influence of work values on the prescribing behavioral intentions regarding antibiotic use is significant. It suggests that training and education of work values may be an entry point for intervention when trying to improve public health and antibiotic stewardship efforts.
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Background: Village doctors are the health “gatekeepers” of rural residents in most developing countries. They undertake a series of strenuous but pivotal missions, including prevention, diagnosis, and treatment of complicated diseases, sanitation services and management, and preventive healthcare and education tasks. Hence, it is of great importance to evaluate the village doctors’ job satisfaction status, which is one of the most important indicators that can reflect the current working state, to provide guidelines for the healthcare policies.

Methods: Literature search was conducted in 7 authoritative databases, including PubMed, EMBASE, Web of Science, and China National Knowledge Infrastructure (CNKI). Experts in the field of social medicine were consulted to achieve supplement and obtain relevant literature. China was selected as a representative of the village doctor system for the in-depth analysis. Building on the previous literature, we modified and proposed a novel strategy that can transform and integrate the outcome indicators to conduct a meta-based and quantitative assessment on job satisfaction.

Results: A total of 37 publications and 23,595 village doctors were included in this research. The meta-analysis showed that the overall job satisfaction score of village doctors was 3.1858 (total score: 5.00), 95% CI: 2.9675–3.404, which represented the level of “neither satisfied nor dissatisfied.” However, in the subsequent adjustment of publication bias, this score reduced to 2.7579, 95% CI: 2.5254–2.9904, which indicated a direct “dissatisfied” level. To discover the underlying causes, a holistic analysis of each dimension and influencing factors of job satisfaction was conducted, and the results demonstrated that “Financial Rewards” (2.49) was the most important factor causing dissatisfaction among village doctors, followed by “Job Security (2.52)” and “Work Stress (3.05).” Several important themes were also identified and assessed to explore the factors related to this topic.

Conclusion: This study indicated that there is an urgent need to improve the working status of health workers in rural and remote areas, especially in the middle- and low-income countries. Health policy makers should not only improve the current remuneration and subsidies of village doctors but also guide the professional development and give them more job security to enhance the work stability of this group. More specifically, in the context of the COVID-19 pandemic, further surveys on job satisfaction of village doctors should be carried out to take targeted measures.

Systematic review registration: [https://www.crd.york.ac.uk/PROSPERO/], identifier [CRD42021289139].
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job satisfaction, village doctors, evidence-based decision making, health policy, meta-analysis


Introduction

Village doctors, who are affectionately known as “gatekeepers” of the rural health service systems, refers to the personnel who have obtained the qualification certificate of village doctors and work in village clinics (1). They are the guardians of people who are living in rural and remote areas (2, 3) and provide basic public health services, mainly including the establishment of rural health archives, education of health knowledge, prevention and control of infectious diseases, healthcare for the elderly, and management of chronic diseases. As the most basic and extensive medical service provider in rural areas, village doctors play an irreplaceable role in ensuring and improving the health level of rural residents.

In most of the developing countries, the medical technology level and service quality of village clinics have been falling behind during the past years due to the lack of official funding. More seriously, the reform of the health system schedule also excluded village doctors from the government project, resulting in not only the low satisfaction of rural residents with medical services but also the poor satisfaction of village doctors themselves (4). Among various developing countries, village doctors in China have a long history. Since the 1950s, there has been a tradition of barefoot doctors (5, 6). One previous research in The Lancet supported that “The barefoot doctor system was considered as a successful example of healthcare provision in developing regions with in-adequate resources by World Health Organization (WHO)” (7). Since entering the twenty-first century, public health has received more attention and it is of great significance to review and evaluate this issue under new situations and circumstances.

Job satisfaction refers to the extent to which people prefer (satisfaction) or refuse (dissatisfaction) their jobs, and can reflect the attitude or emotional response to the workplace (8, 9). It is one of the most important predictors of medical staff burnout, which is a kind of psychological syndrome (10) that refers to a series of psychological and physiological reactions caused by the pressure of interpersonal relationships and work itself. Turnover intention refers to the idea that an individual has to resign from their current job and look for another job (11). In the classical turnover theory, turnover intention is usually regarded as an important cognitive process before turnover behavior. A survey of 1,148 primary care providers (P) in a rural district found that there was a significant direct effect of job satisfaction on burnout and turnover intention, a significant direct effect of burnout on turnover intention, and a significant indirect effect of job satisfaction on turnover intention through burnout as a mediator (12). Another study on job burnout, satisfaction, and turnover intention of primary healthcare staff also confirmed this viewpoint (13).

At present, there are only a few studies on the job satisfaction of village doctors in specific areas or a small range. On one hand, scholars are more interested in the evaluation of the current situation or influencing factors of job satisfaction (9, 14–18), and there are more relevant studies on health workers in urban public hospitals rather than village doctors. On the other hand, different studies may use different methods to evaluate job satisfaction: some scholars directly put forward the concept of overall job satisfaction (19–24), while others (25–28) reported their job satisfaction in multidimensional items (including income satisfaction, work environment satisfaction, and leadership satisfaction). In addition, different surveys reported diverse evaluation scales with several parts in the form of satisfaction distribution (29–33) and others in the form of scores (19–22, 24, 34). Therefore, the realistic dilemma for this research topic is that the evidence on the job satisfaction survey of villager doctors is fragmented and it is not a piece of cake to provide a high-quality reference for the formulation of national policies from an overall and systematic perspective.

Consequently, based on the above situation, we aimed to systematically evaluate the meta-based evidence of job satisfaction in order to provide an important reference basis for stabilizing the structure of rural doctors and improving the development of human resources in the primary medical system as well as the quality of health services. Simultaneously, we also targeted to use the cases in China to present a unique perspective for the systematic review of healthcare workers’ job satisfaction in other developing countries or regions worldwide.



Materials and methods

This systematic review was conducted in accordance with the Preferred Reporting Items for Systematic Reviews and Meta-Analysis Protocols guidelines (35) and is registered with the International Prospective Register of Systematic Reviews (PROSPERO, registration number: CRD42021289139).


Search strategy

A total of 7 databases were searched by computer, including PubMed, Embase, Web of Science, China National Knowledge Infrastructure (CNKI), WanFang, China Science and Technology Journal Database (VIP), and Chinese BioMedical Literature Database (CBM). In addition, experts in the field of social medicine were consulted to achieve supplement and obtain relevant literature. Pre-retrieval results showed that there were few publications before 2011. Consequently, the retrieval time limit was set from 01 January 2011 to 01 December 2021 so as to better reflect the latest situation. The search strategy was based on a combination of “rural doctor,” “rural physician,” “village doctor,” “village physician,” “work satisfaction,” “job satisfaction,” “career satisfaction,” and so on. The specific literature retrieval strategies of each database can be found in Supplementary Appendix A.



Study eligibility

Eligible studies were published literature that reported the prevalence or questionnaire score and related determinants of job satisfaction among village doctors in China. The eligibility criteria included the following: (1) Types of studies: original cross-sectional studies (those presenting non-original data, such as reviews, editorials, opinion papers, or letters to the editor, were excluded); (2) Types of participants: Chinese village doctors; (3) The outcome of job satisfaction measures: the status of job satisfaction (including the distribution of the number of people or score) and its related dimensions were reported. Satisfaction dimensions were diverse in different studies, so they should be grouped by dimensions by conceptual affinity. Closely related dimensions were categorized as one theme (36). All dimensions were formed by reciprocal (supporting or complementing each other) or opposite arguments. (4) The studies that were repeatedly published or whose data information is incomplete and the relevant data cannot be obtained or missing should be excluded.



Data extraction

First, title information for relevant literature was retrieved through the search strategy, and the Endnote X9 software was used for literature management. After the duplication process of publications included in, two reviewers read the title and abstract for preliminary screening according to the inclusion and exclusion criteria, and then further read the full text to judge the qualification. Disagreements about the inclusion criterion were resolved by a third reviewer. For the qualified literature finally selected, two parallel groups independently extracted the research data and made records, including the first author, survey time, survey area, sampling method, number of satisfied participants, and score of satisfied participants.



Quality assessment

In the study, two reviewers independently evaluated the risk of bias and cross checked the results. When the two reviewers show different opinions, the third reviewer shall decide by discussion. The quality of cross-sectional studies was evaluated by using 11 items of the observational study quality evaluation standard recommended by American healthcare quality and research institutions (37). The total score was 11 points, and all the included studies were grouped according to their scores, which were categorized as good (8–11), moderate (4–7), and poor (0–3). The risk of bias (ROB) of the original study was determined according to the quality of the results.



Data synthesis and statistical analysis

This study applied a meta-based strategy to systematically review the research status of job satisfaction. Unlike other quantitative analysis from documentary ways such as bibliometric (38, 39), meta-analysis can not only provide an evidenced-based insight but also assess the consistency of multiple research results on the same subject, which may help to have a more accurate and objective evaluation of effect indicators and explain the heterogeneity among different research results.

The primary outcome in this review was the difference and status in the score about kinds of dimensions of job satisfaction among groups. The proportion was estimated as the total number of positive cases (i.e., the number of village doctors satisfied with their current job) divided by the total number of participants. The evaluation of job satisfaction is relatively complicated, which is due to the high heterogeneity of the original questionnaire used in each study. To solve this problem, we transformed different calculations of overall and kinds of dimensions of job satisfaction into a common rubric of five-point scores. Original five ratings for satisfaction were as follows: (1) “very dissatisfied” (VD), (2) “dissatisfied” (DS), (3) “not sure” (NS), (4) “satisfied” (ST), and (5) “very satisfied” (VS). Each of satisfaction levels was converted into five-point scores (VD: 1.00, DS: 2.00, NS: 3.00, ST: 4.00, and VS: 5.00). Furthermore, we defined intervals for satisfaction scores as follows: scores from 0 to 1.99 were defined as VD, 2.00–2.99 as DS, 3.00–3.49 as NS, 3.50–3.99 as ST, and 4.00–5.00 as VS (5). Referring to previous literature, we mainly applied three formulas in the process of conversion (40): (1) Satisfaction = VD% × 1.00 + DS% × 2.00 + NS% × 3.00 + ST% × 4.00 + VS% × 5.00. This formula can convert the number distribution of satisfaction into the corresponding score, which applies to the situation where only the number distribution of overall satisfaction or its dimensions is reported, and the original scale should be a 5-point Likert scale. (2) Satisfaction = reported score/maximum total score × 5.00. This formula can convert the satisfaction dimension of different total scores into a 5-point system in equal proportion. For example, with respect to the questionnaire with a total score of 100, if the reported satisfaction score is 50, the converted score is 50/100 × 5.00 = 2.50. (3) Satisfaction = DS% × 1.50 + NS% × 3.00 + ST% × 4.50. The scope of application of this formula is the same as the first formula, whereas the original scale should be a 3-point Likert scale.

The meta-package in the R software (version 4.0.3, Auckland University, United States) was used for data analysis, and a single-arm strategy was applied to assess the results achieved. For the calculation of proportion, first, the normality test was conducted. If the data did not conform to normality, it would be transformed by logarithm, logit, or double anti-sinusoidal transformation. For the evaluation of scores, we used the inverse variance weighting method to combine. Referring to the website StatsToDo (41), when multiple dimensions of a certain theme of job satisfaction are reported simultaneously in the same study, the mean and standard deviation of all dimensions will be combined into a set of values and further combined with other literature using the meta-analysis method.

The Cochrane Q-test and I2-value were used to test whether there was heterogeneity among all studies (42). According to the Meta-Analysis of Observational Studies in Epidemiology guidelines (43), if P > 0.10 and I2 ≤ 50%, there was no statistical heterogeneity among the research results, and the fixed effect model was applied to analyze the results; If P ≤ 0.1 and I2 > 50%, the random effect model was used for the meta-analysis. Publication bias was evaluated using Egger’s test combined with a funnel plot. To solve potential publication bias, the trim-and-fill method was conducted to adjust for prospective plot asymmetry. Furthermore, sensitivity analysis was performed by grouping or excluding low-quality studies. If it was infeasible to make a quantitative synthesis and conduct a meta-analysis, a narrative approach and descriptive statistics were applied.




Results


Study and sample characteristics

A total of 1,444 studies were obtained from databases. Initially, 689 duplicates were eliminated by using the Endnote X9 software, and then 327 irrelevant studies was eliminated by reading titles and abstracts, leaving 429 potentially qualified studies. The type of review studies, documents with inconsistent research objects, and incomplete data information were excluded by reading the full text. Finally, 37 studies (2, 3, 5, 8, 19–34, 44–60) were included for all dimensions of job satisfaction analysis. Among them, 25 studies were used to evaluate the overall score of job satisfaction (refer to Figure 1 for the detailed process).
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FIGURE 1
PRISMA flowchart of included studies.


As presented in Table 1, a total of 23,595 village doctors were included. To ensure the accuracy of the inclusion results and to include the research objects as comprehensively as possible in the research of Leiyu Shi, Ping He, and Rui Zhang (19, 22, 23, 59), we only selected the data of rural doctors reported therein for inclusion and analysis (including the number of research objects, corresponding overall job satisfaction scores, and scores of various dimensions). Except for the studies that did not report the survey time (5, 23, 26, 30, 31, 46, 47, 49, 52), the time range of the satisfaction survey basically covered the past decade. In terms of spatial scope, in addition to one study that did not report the specific geographical location (31), it included 28 provincial administrative regions in China, of which 22 studies (2, 3, 5, 8, 19–24, 27, 29, 31, 32, 34, 44, 47, 49, 52, 53, 55, 57–60) reported the satisfaction data of village doctors in eastern China, 7 studies reported the data of western China (2, 20, 26, 27, 32, 34, 53), and 3 studies reported the data of central China (2, 5, 49). Additionally, 4 studies directly used the data obtained from surveys conducted nationwide or in the central, eastern, and western regions (19, 33, 45, 54). After excluding 5 studies that did not report specific sampling methods (22, 23, 31, 49, 57), only 3 studies were conducted based on convenience sampling (8, 59, 60), 18 studies clearly reported that they were conducted based on the principle of random sampling (2, 3, 19, 21, 23, 24, 27, 28, 31, 32, 34, 45, 50–52, 55, 57), and another study was surveyed on the basis of census (54). Of all the studies, only one reported job satisfaction after the COVID-19 pandemic (53). Supplementary Appendix B shows the job satisfaction evaluation results and conversion methods of each original study.


TABLE 1    Characteristic of 37 included studies of the status of Chinese village doctors’ job satisfaction.
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Table 2 demonstrates the quality evaluation of research methods, including 22 high-quality studies, 15 medium-quality studies, and no low-quality studies (Table 2). The average score of the quality of overall studies was 7.76, and the standard deviation was 1.32. Summary plots of the risk bias assessment are shown in Figure 2. Additionally, the concrete traffic light plot can be achieved in Supplementary Appendix C. After quality evaluation, it can be seen that there was no literature that needed to be excluded due to low quality. Therefore, the 37 studies included in the final study can be further analyzed qualitatively and quantitatively.


TABLE 2    Quality evaluation results of systematic review of Chinese village doctors’ job satisfaction.
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FIGURE 2
Summary plot of risk bias.




Overall job satisfaction

Of the 37 studies included, 25 proposed or reported items of overall job satisfaction. After pooling the results of 25 studies that reported overall job satisfaction by meta-analysis, the random effect size of the Chinese village doctors’ job satisfaction score was 3.1858, 95% CI: 2.9675–3.4041, I2 = 99.8%, and Q = 12,750.88 (Figure 3C), indicating that the satisfaction level was “not sure.” However, the Egger’s test showed that there was significant publication bias in the study of overall job satisfaction (P = 0.0215 < 0.05, t = 2.47, SE bias = 8.0591, intercept = 2.5795, and SE intercept = 0.1820). At the same time, obvious asymmetry was also observed in the funnel diagram (Figure 3A). Therefore, publication bias was corrected by the trim-and-fill method. Corrected results displayed that the total score of job satisfaction became 2.7579, 95% CI: 2.5254–2.9904, I2 = 99.9%, and Q = 28972.64. In other words, the job satisfaction level dropped to “dissatisfied” in this condition. The corrected funnel plot is shown in Figure 3B.
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FIGURE 3
(A) Uncorrected funnel plot of overall job satisfaction’s meta-analysis. (B) Trim-and-fill corrected funnel plot of overall job satisfaction’s meta-analysis. (C) Forest plot of overall job satisfaction’s meta-analysis.


For 4 studies (45, 48, 51, 56) could not be transformed into formula calculation, only the proportion of people satisfied with the current job was reported in the original study (Table 1). The meta-analysis of “single arm” showed that only 43.2% of village doctors were satisfied with their current work (95% CI:33.1–53.2%, I2 = 97.3%, and Q = 110.88). After the test of publication bias, the results indicated that there was no publication bias (P = 0.4645 > 0.05, t = 0.9, SE bias = 10.7002, intercept = 0.2483, and SE intercept = 0.1717).



Job satisfaction of each theme

All dimensions closely related to job satisfaction were summarized into 9 themes: career development, financial rewards, governance, infrastructure, interpersonal relationships, job security, respect, work value, and work stress. The different dimensions contained under each topic and the scores of which are shown in Supplementary Appendix D.

The meta-analysis results of studies under each theme are displayed in Table 3, and all results were detected by publication bias. Since no publication bias occurred when the P-value reported by the Egger’s test was greater than 0.05, our results demonstrated that there was no publication bias in this case (refer to Figure 4 for the forest plot of each theme, and Figure 5 for the funnel plot of each theme). Furthermore, the summary results of different themes and the scores of overall job satisfaction are shown in Figure 6. Based on the visual comparison between the obtained result value and the picture, we could find that “financial rewards (2.49)” had the lowest satisfaction score, which was at the level of “dissatisfied,” and another theme at the same level was “job security (2.52).” Instead, the theme with the highest satisfaction score was “interpersonal relationship (3.80),” which was at the level of “satisfied,” and only this theme was at this level. Other themes were consistent with the overall job satisfaction, at the level of “not sure,” and were ranked from high to low as follows: “governance (3.32),” “respect (3.18),” “career development (3.12),” “infrastructure (3.09),” “work value (3.08),” and “work stress (3.05).”


TABLE 3    Meta-analysis summary of score values of different themes.
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FIGURE 4
Forest plot of meta-analysis for each theme of village doctors’ job satisfaction. (A) Career development; (B) infrastructure; (C) respect; (D) financial rewards; (E) governance; (F) work value; (G) interpersonal relationship; (H) job security; and (I) work stress.
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FIGURE 5
Funnel plot of each theme. (A) Career development; (B) financial rewards; (C) governance; (D) infrastructure; (E) interpersonal relationship; (F) job security; (G) respect; (H) work value; and (I) work stress.
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FIGURE 6
Summary results of different themes and the scores of overall job satisfaction.





Discussion

For the first time, the research on the job satisfaction status and main influencing factors of “village doctors” in global publications was comprehensively summarized and analyzed in this systematic review. For health policy makers, the evaluation results of job satisfaction and its influencing factors are also an essential reference basis, which not only reflects the implementation effect of the current health manpower policy but is also one of the important “wind vanes” for adjusting the policy (12, 24, 61, 62). Considering China as an example, as the “gatekeeper” of the health status of more than 500 million rural residents, village doctors (63) had paid 7.9, 8.0, and 7.6 diagnosis and treatment times per day from 2018 to 2020, which was much higher than the overall status of this index of Chinese medical personnel in corresponding years (64–66). Therefore, under the huge workload, the level of job satisfaction of this group would inevitably affect its service quality and then affect the stability of the whole rural healthcare system.

A comprehensive survey of medical workers’ job satisfaction was an important factor in evaluating health policies and predicting the medical staff’s turnover rate. However, so far, few job satisfaction scales have been designed for village doctors, and most surveys were mainly applied to medical staffs in large general hospitals or urban medical institutions (16–18, 67–71). The current evidence of job satisfaction measurement for village doctors is scattered, and it is urgent to comprehensively evaluate the overall satisfaction of this group. Therefore, taking the “5-point Likert scale” as the bridge, we evaluated the overall job satisfaction level after formula conversion, which not only directly integrated and evaluated the job satisfaction of Chinese grass-roots health workers but also provided an important reference for the job satisfaction evaluation methods of medical staff in other countries or regions worldwide.

From the evaluations of 23,595 village doctors covering almost all provinces and regions in China, our results showed that the overall satisfaction level of this group was “moderate,” and it was directly reduced to the level of “dissatisfied” (2.76) after adjusting for the publication bias. The combined results of the other 4 studies (45, 48, 51, 56) that could not be converted into scores showed that less than half of the village doctors were satisfied with their current work, which further demonstrated the conclusion that the job satisfaction of this group was at the “middle and lower” level. This was in sharp contrast to the job satisfaction of doctors in secondary and tertiary public hospitals in cities or counties (72–74). A survey on the job satisfaction of 5,677 doctors in public hospitals showed that people who were “satisfied” or above accounted for 78.20% (74) of the total sample, while another study showed that the proportion of dissatisfaction in this group accounts for only 6.60% (73). In addition, a survey on job satisfaction of 638 public hospital doctors using the 5-point Likert scale also showed that the total score reached 4.02 ± 0.99, and the average score of each dimension exceeded 3.0 (72). Nonetheless, some studies have shown that the satisfaction of doctors in secondary and tertiary hospitals is relatively low (75), and this phenomenon is also found in 80% of primary healthcare workers in the United States (76).

Subsequently, for the analysis of various dimensions of job satisfaction, it seemed that financial rewards and job security were the most influential factors on job satisfaction, which was consistent with several previous findings (19, 25, 29, 46, 48). As village doctors were an important provider of rural primary medical and health services in China, the imperfection of the income and reward mechanisms of this group was greatly restricting the construction and development of rural primary human resources and forming a vicious circle, which would eventually seriously affect the service capacity of primary health service teams and make the quality of primary medical services unable to be guaranteed (3, 5, 21, 29, 46, 50). Similarly, other countries’ research also showed that low wages were the most common cause of job dissatisfaction among primary healthcare workers (PHCWs) in Ghana, for instance, which led to generate the poorly motivated staff and result poor quality services (77). Another study which explored the status of job satisfaction among rural PHCWs in Turkey has indicated that they are generally dissatisfied with their working conditions and that the overall satisfaction was moderate (3.21 ± 0.67 out of 5), while the most important predictor for it was found to be “Liking the workplace” (78). The findings about the determinants of health worker motivation in Ethiopia also supported the premise that financial factors are important ones, such as satisfaction with financial rewards (79). Compared with those with poor job satisfaction status in developing countries, other high-income developed countries showed a reversed trend. A survey of 1,174 primary care doctors aged 50 and under in the United Kingdom by Hann et al. found that most of this group expressed high job satisfaction toward their current jobs and only 11.8% of them had the turnover intention (11). Simultaneously, in a survey of 23,159 nurses in 385 hospitals in 10 European countries, Heinen et al. found that the proportion of them with significant job dissatisfaction was only 9%, and the figure was between 5 and 17% in different countries and specifically, most of them expressed the higher satisfaction toward financial rewards and job security compared to village doctors in developing countries (80). More specifically, a survey showed that during the epidemic peak of COVID-19, 20–30% healthcare staff reached the cutoff levels of disorders in anxiety, depression, and distress (81). This was bound to lead to a decline in job satisfaction. However, there was still hardly any survey on job satisfaction of village doctors during the COVID-19 pandemic.

Job security, which was closely related to economic returns, was also one of the important factors why village doctors were dissatisfied with their work, mainly including pension issues and whether there was insurance. Compared with doctors in tertiary hospitals, the most fundamental solution to the job security of village doctors was the inclusion of the authorized strength. Over the years, with the promotion of the county medical community and rural integration, village clinics have gradually changed from individual to public welfare. Village doctors had been included in the management of health centers, signed labor contracts with health centers, and changed their identities into temporary employees of village clinics. In China, most of the salaries and activity funds of village doctors with staffing came from the government, so their income was relatively stable, while contract doctors were more likely to face the possibility of non-renewal or termination (2, 5, 82, 83). At the same time, doctors with formal staffing also had a strong sense of belonging, so their turnover intention would be greatly reduced (84). Therefore, we suggest that village doctors should be included in the staffing of local public institutions.

Consequently, at the first step, we suggested that the government should increase financial subsidies for village doctors to ensure that their income level was equal to the average income level of local village cadres, teachers, and other occupations. Second, by standardizing the management of village clinics and the performance evaluation policy of health centers and village clinics, it may help to ensure the work environment of village doctors and then promote their work enthusiasm. Third, it cannot be overemphasized that carrying out vocational education and quality training for rural doctors can help to improve the overall quality level of village doctors. Finally, the government should speed up the improvement of the old-age insurance policy for this group, not only targeting to reflect their contribution to the development of health undertakings but also acknowledging the importance of their missions in the rural health service system.

Several limitations of this study should be mentioned. First, the data collection was only limited to Chinese village doctors, which may lead to region bias to some extent. However, village doctors in China have a cultural background and a robust representativeness of this group in most developing countries, and this targeted group has been widely studied in several previous publications related to this topic. In addition, due to methodological deficiency, the diversity of original survey tools in the included literature can inevitably lead to heterogeneity in this study. In view of this fact, we introduced a novel strategy to integrate all the studies reporting the current situation of job satisfaction for village doctors into consistent outcome indicators, which may help scholars to set up a unified job satisfaction evaluation scale of village doctors in the future. Finally, there was limited research on the interaction between demographics and other factors. Further studies are needed to better express how two or more determinants work together to affect the job satisfaction of village doctors.



Conclusion

Combined with systematic review and meta-analysis, this study integrated the evidence-based health decision-making information to evaluate village doctors’ job satisfaction status. Their job satisfaction level was in the “lower middle” level, that is, in the state of “dissatisfied” or “neither satisfied nor dissatisfied.” In the issue of building a rural primary healthcare system, we selected China as a typical representative of developing countries, revealing that there is an urgent need to improve the working status of health workers in rural and remote areas, especially in the middle- and low-income countries. It could be concluded that the lack of financial rewards and job security was the most important reason for low job satisfaction. The government should increase financial subsidies for village doctors, take responsibility for their establishment, and introduce various policies to improve work security. Simultaneously, it is worthy of more explorations on the job satisfaction of village doctors under the background of COVID-19 in the future.
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Province (Ref: Qinghai)

Beiing

Fujian

Household annual income (yuan) (Ref: >150,000)

<80,000

80,000-150,000

Chronic disease status (Ref: No)

Yes

Average monthly medical expense (yuan) (Ref: >800)

<300

301-800

Recognition of the community first visit policy (Ref: completely recognize)
Not recognize

Mildly recognize

Moderate

Partly recognize

Understanding of the medical insurance differential reimbursement policy (Ref: No)
Yes

Influence of the medical insurance differential reimbursement policy (Ref: Greatest impact)
No impact

Less impact

Moderate

More impact

Degree of satisfaction with the medical technology of PMIs (Ref: Very satisfied)
Not satisfied

Less satisfied

Generally

More satisfied

Degree of satisfaction with the service attitude of PMIs (Ref: Very satisfied)
Not satisfied

Less satisfied

Generally

More satisfied

The bold P values indicates that the difference is statistically significant.
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Female

Age (years)

<45

45-54

55-64

265
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Junior or below
Senior high school
Bachelor or above

Registered permanent
residence

The city's downtown
The city's suburbs
Out-of-town

Length of residence in
the city (years)

<1
1-2

22

Household annual
income (yuan)

<80,000

80,000-150,000

150,000

Average monthly medical
expense (yuan)

<300

301-800

>800

Chronic disease status.
Yes

No

Degree of satisfaction
with the medical
technology of PMIs

<0.001
Not satisfied

Less satisfied
Generally
More satisfied
Very satisfied

Degree of satisfaction
with the service attitude
of PMIs

Not satisfied
Less satisfied
Generally
More satisfied
Very satisfied

Experience of PMIs visits
in the past year

Yes

No

Understanding of the
community first visit
policy

Yes

No

Recognition of the
community first visit
policy

Not recognize

Midly recognize
Moderate

Partly recognize
Completely recognize
Understanding of the
medical insurance
ifferential
reimbursement policy

Yes
No

Influence of the medical
insurance differential
reimbursement policy

No impact

Less impact
Moderate

More impact
Greatest impact

Beijing N = 467 (31.0)

218(31.9)
249 (30.2)

276 (33.1)
113 (29.7)
44215
34(395)

20(22.2)
137 (28.6)
310 (33.0)

148 (33.8)
116 (35.9)
203 (27.2)

41(323)
75 (25.4)
351 (32.4)

164 (22.9)
264 (38.2)
39(38.6)

72(25.8)
304 (31.5)
91(34.6)

427 (29.3)
40(80.0)

9(16.1)

144 (19.6)
209 (49.8)
72 (40.7)
33(27.5)

12 (14.8)
64(22.6)
128 (23.5)
222 (50.3)
41(26.1)

400 (31.4)
67 (28.9)

58 (38.9)
409 (30.1)

84(12.9)
81(24.5)
194 (65.9)
89(71.8)
19 (36.5)

62(17.1)
405 (35.4)

2(42)
32(103)
134 (24.6)
205 (48.6)
94(51.9)

Provinces N (%)

Fujian N = 517 (34.3)

234 (34.3)
283 (34.3)

263 (31.5)
144 (37.8)
82(40.0)
28 (32.6)

25 (27.8)
172 35.9)
320 (43.1)

146 (33.3)
111 (34.4)
260 (34.9)

44 (34.6)
106 (35.9)
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262 (36.6)
218(31.5)
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341(35.3)
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4(8.0)
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125 (28.3)
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19 (36.5)
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The bold P values indicates that the difference is statistically significant.

Qinghai N = 523 (34.7)

231(33.9)
292 (35.2)

296 (35.4)
124 (32.5)
79(38.5)
24(27.9)

45 (50.0)
170 35.5)
308 (32.8)

144 (32.9)
96(29.7)
283 (37.9)

42 (33.1)
114(38.6)
367 (33.8)

289 (40.4)
209 (30.2)
25 (24.8)

105 (37.6)
320 (33.2)
98(37.9)

517 (35.5)
6(12.0)

33(58.9)

275 (37.5)
106 (25.2)
64 (36.2)
45 (37.5)

30(37.0)
115 (40.6)
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94(213)
68 (43.9)

430 (33.7)
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34(22.8)
489 (36.0)

205 (45.2)

120 (36.9)
83(23.9)
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14 (269)

49 (13.5)
474 (41.4)

27 (56.9)
96 (30.9)
219 (40.2)
187 (32.5)
44 (24.3)

Total N = 1,507, N (%)

683 (45.9)
824 (54.7)

835 (55.4)

381 (25.9)

205 (13.6)
86(5.7)
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479 (31.8)
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323 (21.4)
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279 (18.5)
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263 (17.5)
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50(3.3)

56(3.7)
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420 (27.9)
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545 (36.2)
441 (293)
157 (10.4)

1,275 (84.6)
232 (15.4)

149 (9.9
1,358 (90.1)

653 (43.3)

331 (22.0)

347 (23.0)
124(82)
52(35)

363 (24.1)
1,144 (75.9)

48(32)
311(20.6)
545 (36.2)
422 (28.0)
181 (12.0)

X2
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17.340

12.981

12.234

5.630

44.866

9.085

58.202

121.854

3.538

10.844

309.511

263.684

237.757

0730

0.008

0.011

0.016

0229

<0.001

0.069

<0.001

144,844

<0.001

0471

0.004

<0.001

<0.001

<0.001
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Variables

Part 1 Sociodemographic
Province

Beijng
Fujan

Qinghai

Gender

Male

Female

Age (years)

<45

45-54

55-64

265

Education

Junior or below
Senior high school
Bachelor or above

Registered
permanent
residence

The city's
downtown

The city's suburbs
Out-of-town

Length of
residence in the

city (years)
<1

1-2

22

Household
annual income
(yuan)

<80,000
80,000-150,000
2150,000
Average monthly
medical expense
(yuan)

<300

301-800

800

Chronic disease
status

Yes
No
Part 2 Attitude toward PMis

Degree of
satisfaction with
the medical
technology of
PMIs

Not satisfied
Less satisfied
Generally
More satisfied
Very satisfied

Degree of
satisfaction with
the service

attitude of PMIs

Not satisfied
Less satisfied
Generally
More satisfied
Very satisfied

Experience of
PMIs visits in the
past year

Yes

No

Part 3 Level of understanding of relevant policies

Understanding
of the
community first
visit policy

Yes

No

Recognition of
the community
first visit policy
Not recognize
Mildly recognize
Moderate

Partly recognize
Completely
recognize
Understanding
of the medical
insurance
differential
reimbursement
policy

Yes

No

Influence of the
medical
insurance
ifferential
reimbursement
policy

No impact

Less impact
Moderate

More impact
Greatest impact

The bold P values indicates that the difference is statistically significant.

The willingness of first

Unwilling N = 677 (44.9)

385 (82.9)
145 (28.0)
147 (28.1)

322 (47.1)
355 (43.1)

392 (46.9)
158 (41.5)
87 (42.4)
40 (46.5)

41(456)
209 (43.6)
427 (45.5)

190 (43.4)

164 (50.8)
323 (43.9)

66
125
486

298 (41.7)
334 (48.9)
45 (44.6)

100 (35.8)
455 (47.2)
122 (46.4)

641 (44.0)
36(72.0)

20 (35.7)
268 (36.5)
257 (61.2)

84.(47.5)

48 (40.0)

32(395)
114 (40.3)
220 (40.4)
240 (54.4)
71(45.2)

565 (44.3)
112 (48.3)

7147.7)
606 (44.6)

224 34.3)
135 (40.8)
213 (61.4)
89(718)
16 (30.8)

181 36.1)
526 (47.7)

10 (208)
115 (37.0)
217 (30.8)
235 (5.7)
100 (65.2)

to PMis N (%)

Willing N = 830 (55.1)

82(17.6)
372 (72.0)
376 (71.9)

361 (52.9)
469 (56.9)

443 (63.1)
223 (58.5)
118 (57.6)
46(53.5)

49(54.4)
270 (56.4)
511 (54.5)

248 (56.6)

159 (49.2)
423 (56.7)

61
170
599

417 (583)
357 (61.7)
56 (55.4)

179 (64.2)
510 (62.8)
141 (63.6)

816 (56.0)
14(280)

36/(64.3)
466 (63.5)
163(38.8)
93 (62.5)
72 (60.0)

49(60.5)
169 (59.7)
325 (59.6)
201 (45.6)
86(54.8)

710(85.7)
120(51.7)

78(52.9)
752 (65.4)

429 (65.7)
196 (59.2)
134 (38.6)
35(282)
36(69.2)

232 (63.9)
598 (652.3)

38(79.2)
196 (63.0)
328/(60.2)
187 (44.3)
81(44.8)

Total N = 1,507, N (%)

467 (31.0)
517 (34.3)
523 (34.7)

683 (45.3)
824 (54.7)

835 (55.4)

381(25.3)

205 (13.6)
86(5.7)

90(6.0)
479(31.8)
938 (62.2)

438 (29.1)

323 (21.4)
746 (49.5)

127 (8.4)
295 (19.6)
1,085 (72.0)

715 (47.4)
691 (45.9)
66(4.4)

279 (185)
965 (64.0)
263 (17.5)

1,457 (96.7)
50(3.3)

56(3.7)
734 (48.7)
420 (27.9)
177 (11.7)

120 (8.0)

81(5.4)
283(18.8)
545 (36.2)
441 (29.3)
157 (10.4)

1,275 (84.6)
232 (15.4)

149 (9.9
1,358 (90.1)

653 (43.9)

331(22.0)

347 (23.0)
124(82)
52(35)

363 (24.1)
1,144 (75.9)

48(3.2)
311 (20.6)
545 (36.2)
422 (28.0)
181(12.0)

384.967

2.491

3.816

0473

5.688

3.331

6.301

11.461

16.324

69.461

24.083

1.245

0.497

110.397

15.088

52.499

<0.001

0.115

0.282

0.789

0.058

0.189

0.043

0.003

<0.001

<0.001

<0.001

0.264

0.481

<0.001

<0.001

<0.001
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Career development
Financial rewards
Governance
Infrastructure
Interpersonal relationship
Job security

Respect

Work value

Work stress

NO., number of included samples; E.P, P-value of Egger’s test; #, t-value reported by the Egger’ test.
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9
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-0.45
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-1.04
-0.61

E.P*

0.6951
0.9218
0.3686
0.1192
0.9873
0.6675
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0.3319
0.5585

Mean

3.1191
2.4949
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3.0945
3.8003
25185
3.1844
3.0836
3.0547

95% CI

2.8447~33935
2.3629~2.6269
3.1227~35148
2.9891~3.1999
3.5720~4.0286
2.115~29219
2.7261~3.6428
2.8151~3.3521
2.6868~3.4226
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Shandong Province
Jiangxi Province
Liaoning Province
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Shandong, Guangxi and Shaanxi
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Central, and Western China

Ten administrative areas in western
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Shandong Province
Anhui Province
Anhui Province
Beijing
Jiangsu Province
Shaanxi Province
Hebei Province
Hunan Province
Henan Province
Shandong Province
Shandong Province
Shandong Province
Ningxia Hui Autonomous Region
Shandong Province

57 village clinics in a poor county ina
mountainous area

Shaanxi Province
Guizhou Province
8 provinces in China
Anhui Province

Ningxia Hui Autonomous Region,
Sichuan and Yunnan Province

8 provinces in China
Shandong Province
Jiangsu Province
Shandong Province
Gansu Province
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Anhui Province
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2018.05
2012.08~2012.12
NA
NA
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2016.06~2016.07

2011.05~2011.11

Up t0 2009.12
2015.10~2015.11
2019.05
2018.07~2018.08
2012.07
201907
2015.09~2017.03
2013.05
2016.10~2016.11

Sampling method

Stratified cluster random sampling
Multi stage stratified cluster sampling
Randomized cluster sampling
Multi stage stratified sampling method
Stratified random sampling

Multi stage random sampling
Multistage stratified purposive sampling
Multistage stratified random sampling

Multistage sampling method
NA
Stratified sampling
Stratified sampling
Stratified random sampling
NA
Stratified sampling
NA
Stratified random cluster sampling
Stratified cluster random sampling
Multi stage stratified random sampling
Multi stage stratified sampling
Stratified random sampling
Multi stage stratified random sampling

NA

Stratified random sampling
Census
Stratified random sampling
Random sampling

Cluster sampling.

Multi stage stratified cluster sampling
Multi stage stratified random sampling
NA
Multi stage stratified random sampling

Convenience sampling

Stratified sampling and convenience sampling

Convenience sampling
Simple random sampling

Stratified cluster random sampling
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STEP 1:

Administer the three items from the TAPS-2 Tool:
In the PAST 3 MONTHS,

1. Did you use a prescription opioid pain reliever (for example, Percocet, Vicodin) not as prescribed or that was
not prescribed for you?

2. Have you tried and failed to control, cut down or stop using opioid pain relievers?
3. Has anyone expressed concern about your use of an opioid pain reliever?

If a patient marks YES to ANY of the 3 items, administer the Opioid Use Disorder Checklist below

STEP 2:

STEP 3:

DSM-5 Opioid Use Disorder Checklist:
In the PAST 12 MONTHS,

1. Opioids are often taken in larger amounts or over a longer period than was intended.
2. There is a persistent desire or unsuccessful efforts to cut down or control opioid use.

3. A great deal of time is spent in activities necessary to obtain the opioid, use the opioid, or recover from
its effects.

4. Craving, or a strong desire or urge to use opioids.
5. Recurrent opioid use resulting in a failure to fulfil major role obligations at work, school, or home.

6. Continued opioid use despite having persistent or recurrent social or interpersonal problerms caused or
exacerbated by the effects of opioids.

7. Important social, occupational, or recreational activities are given up or reduced because of opioid use.

8. Recurrent opioid use in situations in which it is physically hazardous.

9. Continued opioid use despite knowledge of having a persistent or recurrent physical or psychological problem
that is likely to have been caused or exacerbated by the substance.

10. Tolerance, as defined by either of the following:

« A need for markedly increased amounts of opioids to achieve intoxication or desired effect.

« Amarkedly diminished effect with continued use of the same amount of an opioid.

(Note: This criterion is not considered to be met for those taking opioids solely under appropriate

medical supervision.)

11. Withdrawal, as manifested by either of the following:

« The characteristic opioid withdrawal syndrome.

« Opioids (or a closely related substance) are taken to relieve or avoid withdrawal symptoms.

(Note: This criterion is not considered to be met for those individuals taking opioids solely under

appropriate medical supervision.)

Sum the number of symptoms indicated above: SUM SCORE:

Interpretation of DSM-5 Opioid Use Disorder Checklist Results

No OUD: Presence of -1 symptom.

 OK for outpatient opioid tapering

Mild: Presence of 2-3 symptoms. 305.50 (F11.10)

« OK to consider for outpatient opioid tapering, or intensive rehabilitation program for opioid tapering, o referral
for OUD treatment

Moderate: Presence of 4-5 symptoms. 304.00 (F11.20)

« Referral for OUD treatment

Severe: Presence of 6 or more symptoms. 304.00 (F11.20)
« Referral for OUD treatment

For the EMPOWER study, STEP 2 items are adapted into questions.

Yes

Yes
Yes

Yes
Yes
Yes

Yes
Yes
Yes

Yes
Yes
Yes

Yes

Yes

No

No
No

No
No
No

No
No
No

No
No
No

No

No
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Role in the DOM

Chair
Chief of Pulmonary & Critical Care Divisions

Chief of the Division of Hospital Medicine

Chief of the Division of Infectious Discases
(ID)* and Member of the Infection Control
Team (ICT)

Residency Program Directors for
Moses-Weller and Wakefield campuses

Vice Chair for Faculy Affairs

Vice Chair for Research

Associate Chair for Undergraduate Medical
Education

DOM Senior administrator, Associate Chair
and Director of the Faculty Practice and the
Faculty Practice team (administrator, and
nursing supervisor)

Associate Chair and Director of Innovation

Director of Media and Communications

Charge during Covid-19

Leading all IM departmental efforts and activties
Leading ICU expansion, ICU operations, protocols, stafing,
ventilator management and protocols, critcal care resource
allocation, emergency responses, supenvising all clinical trials
performed in the ICU's

Leading Medicine Units expansion, Medicine Units operations,
protocols, staffing, supenvising alied (non-medicine) providers
working on medicine or medicine-converted units, supervising all
clinical trials performed in the mediicine units

Leading all activities of the ID division operations and staffing,
working with Hospital Epidemiologist and ICT on ID protocols for
the hospital, leading major studies such as the Convalescent
Plasma study

Leading and supenvising all the residents including managing their
deployment, quarantine, Covid-19 infections, protocols, as well as
training and education during the Covid-19 crisis

Overseeing faculty credentialing, deployment of alumni
volunteering to work at Montefiore, communicating departmental
updates to all faculty

Overseeing all clinical trials in the department, vetting all proposals
for ciinical trils presented to the department to ensure adequate
infrastructure and rapid implementation, overseeing the shuting
down and re-opening of all wet-bench labs and clinical research,
overseeing all retrospective analyses of Covid-19 data, overseeing
all IRB submissions

Overseeing all medical students Internal Medicine teaching during
the Covid-19 deployment, all done remotely using virtual learning
platforms

Overseeing and leading the conversion of all our outpatient
activities into tele-health, overseeing all DOM outpatient activities,
deploying DOM staff to Covid-19 testing sites and to the frontines,
converting most inpatient consults into e-Consults, overseeing
requests and receipts of donations to the DOM

Overseeing and leading all activities implementing new technology
such as tele-health, eConsults, WiFi tablets and EPIC builds for
tele-medicine

Assisting the Chair with all communications to the DOM, including

publishing a Dally Newsletter, and sending messages and
information by e-mail and on Social Media

Comments

Chaired the MCT

Either the Chief or her designee participate in
all MCT meetings

Montefiore has 2 residency programs with a
combined 243 residents

About 40 alumni volunteered to come and be
deployed at Montefiore

Montefiore had numerous requests for
participation in clinical trials, mostly from
pharmaceutical companies, and numerous
human studies requiring IRB approval (both
clinical trials and retrospective analyses) during
the Covid-19 crisis

All medical students teaching continued during
the Covid-19 epidermic including virtual
teaching of Intenal Medicine to third and fourth
year students that were not allowed to continue
bedside learning

The DOM converted all outpatient visits into
tele-visits within 3 days of shutting down our
practices, most inpatient consults were also
converted into eConsults within a week of the
surge. The DOM received numerous donations
including monetary donations, PPE, essential
supplies such as pulse oximeters and WiFi
tablets (to connect patients on the floors with
their families), and food.

Our Social Media campaign was instrumental
for engaging our community to support the
DOM frontiine health care workers, and in
soliciting donations of PPE and other
essential supplies.

*MCT, medicine covid-19 taskforce; IM, internal medicine; ID, infectious diseases; ICT, infection control team.
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Received PSA Screen  Did Not Receive P

Total 39.5% 60.5%
Age 21.2% 700%

40-54

55-69 50.9% 28.6%

70+ 27.9% 9.4% <0001
Race 74.6% 63.8%

Non-Hispanic White

Non-Hispanic Black ~ 10.1% 10.3%

Hispanic 10.2% 16.9%

Other 5.0% 9.0% <0001
Income 5.4% 11.3%

Less than $15,000

$15,000-624,999  10.7% 15.9%

$25,000-834,999  82% 10.2%

$35,000-849,999  132% 12.5%

$50,000 or more 62.5% 50.1% <0.001
Education 33.4% 49.3%

High School or Less

Some College 30.3% 268%

College or Higher 36.3% 23.9% <0.001
Marital Status 75.0% 63.6%

Married/Cohabitate

Never Married/ 25.0% 36.4% <0001
Separated/

Divorced

Region 20.8% 25.1%

West

Midwest 20.8% 21.8%

Northeast 17.1% 16.8%

South East 39.6% 35.6% <0001
Have one regular 86.0% 67.9% <0.001
doctor

Discussed 89.3% 203% <0001
advantages to PSA

Discussed 40.4% 10.2% <0.001
disadvantages to

PSA

Doctor 87.5% 10.8% <0.001

recommended PSA
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Disoussed
advantages to
PSA

Disoussed
disadvantages to
PSA

Provider
recommended
Patient have a
PSA

Have a Regular Doctor

53.3%

24.2%

45.3%

No Regular Doctor

29.7%

13.5%

25.3%

P

<0.001

<0.001

<0.001





OPS/images/fpubh-10-800612/fpubh-10-800612-t003.jpg
Contract entitlement

(1) Favorable contract and
insurance policies

(2) Fee discounts for
medical services provided
(3) Free personal inquiry and
appointments

(4) Prioritized consultations
and referrals

(6) Hospitals at home and
telemedicine

(6) Free prescriptions for
chronic diseases

Mean £ SD

4254077

432 £0.76

4.00 £0.82

3714084

3414072

4.09 £0.81

Satisfaction rating

% of satisfied (=4)

865

87.0

709

515

313

79.0

Ranking

2
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Characteristics

Gender
Male

Female

Age (years)

<18

18-40

41-60

60

Educational attainment
<Primary school

Middle school

High school

>University
Employment

Employed

Retired

Unemployed
Occupation
Management
Professional

Office clerical staff
Company sales and senvices
Self-employed

Indlustrial workers
Farming

Others

Marital status
Unmarried

Married

Widowed

Basic medical insurance for urban
employees

Yes

No

Basic medical insurance for residents
Yes

No

Chronic disease

Yes

No

Self-rating on health
Poor

Good

Excellent

Knowledge score about contract
arrangements

Low (1-6)
Medium (7-10)
High (=11)
Total

X+SD

1979 +£5.812
20.26 + 6.228

19.50 + 3.082
20.12 + 3.384
21.24 + 4,033
2284 +£3.875

22.76+3.724
22.27 £ 4.148
21.98 4 4.235
21.78 + 3.640

20.65 4+ 3.789
2272 £3.912
2165+ 4.123

19.00 + 6.218
19.25 + 5.806
18.19 + 6.251
17.51 £ 6.861
18.93 + 6.353
19.22 + 5520
18.31 + 5.563
18.93 + 6.439

20.67 +3.247
2231 +£4.019
22.87 £3.672

22.25 + 4.097
22.23 +3.857

22,18 +£3.748
2229+ 4.174

2384 + 3.425
19.44 +3.288

2227 +£3.814
22.44 + 4,058
22.00 + 3.843

19.48 + 3.578
2213 +3.863
23.72 + 3.604
22.24 +3.98

Satisfaction score

F

1.451

10.283

1.128

8294

1.052

2279

1.226

0613

131.035

0.128

56.856

0.229

<0.001

0.337

<0.001

0393

0.103

0.269

0434

<0.001

0.880

<0.001

High satisfaction (>24)

%

36.0
64.0

04
41
17.8
776

336
30.7
212
14.5

12.8
83.5
37

19.7
17.5
16.4
8.1

43

15.4
9.0
10.7

13
89.2
96

498
50.2

46.5
535

84.0
16.0

239
50.8
252

82
449
46.9
26.7

P

0.016

0.006

0.781

0.021

0.396

0.071

0.381

0.836

<0.001

0.698

<0.001





OPS/images/fmed-08-610100/fmed-08-610100-g002.gif





OPS/images/fpubh-10-800612/fpubh-10-800612-t005.jpg
Predictor Null model

Gender (reference=Male)
Female

Age (reference = 0-40 years)

41-60

>60

Educational attainment (reference= <Primary school )

Middle school

High school

=University

Employment (reference=Employed)

Retired

Unemployed

Occupation (reference=Management)

Professionals

Office clerical

‘Commercial/services

Self employed

Industrial workers

Farmer

Others

Marital status (reference=Unmarried)

Married

Widowed

Basic medical insurance for urban employees (reference=Yes)

No

Baisc medical insurance for residents (reference=Yes)

No

Chronic conditions (reference=Yes)

No

Self-assessment of health (reference=Poor)

Good

Excelent

Knowledge about contract arrangements (reference=Low)

Medium

High

intra-level correlation coefficient (ICC) 0.80
ion (AIC) 5,621
Schwarz’s Bayesian Criterion (BIC) 5,635

Akaike Information Crit

Fixed effect model (R2 = 0.231)

B

0.803

-0.762
0.558

0.140
-0.453
0.666

-0.572
0.527

0.598
0.017
-0.263
1.662
0.894
0.076
1.385

0.765
0.102

0.283

—-1.183

-4.426

0.335
1.661

2.656
5.363

95% CI [
(0,015, 1592) 0.354
(~2.714,1.190) -0.436
(—1.682,2.798) 0270
(-0.862, 1.141) 0.089
(~1583,0.676) -0.492
(-0.798, 2.131) 0.076
(~2.062,0.918) -0.065
(~3.630, 4.684) 0.670
(~0.650, 1.842) -0.497
(~1.236,1.270) -0.598
(~1.769, 1.243) -0.502
(~0.579,3.904) -0.368
(~0.380, 2.169) -0.044
(~1.644,1.795) -0.192
(~0.180, 2.949) 0632
(~1.305, 2.835) -0.036
(~2.341,2.545) 0.034
(~1.463,2.029) 0.496
(~2.945,0.579) -0.698
(-5.326, —3.525) —4.034
(~0.589, 1.259) 0.190
(0.469, 2.653) 0.980
(1.623,3.688) 2.184
(4.228,6.477) 4.858
0.88
4,782
4741

Mixed effect model

95% CI

(-0.016,0.725)

(~1.718,0846)
(~1.363, 1.903)

(-0.566,0.743)
(~1278,0.299)
(-0.923, 1.075)

(~1.086,0.926)
(—1.802, 3.142)

(~1.409,0.416)
(~1519,0324)
(~1523,0519)
(~2.004, 1.358)
(~1.015,0926)
(~1.685, 1.272)
(-0.567, 1.832)

(~1.339, 1.267)
(~1.608, 1.674)

(~1.114,2.108)

(~2.344,0947)

(—4.598, —3.469)

(~0.447,0827)
(0.183,1.776)

(1.282,3.137)
(3.815,5.901)
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Initiative Description DOM participants
meT* Ataskforce charged with  The leadership of the DOM
coordinating all operations (18 members)
of the DOM during the
Covid-19 crisis.
ICU expansion  ICU beds expanded from ~ Criical Care and Pulmonary

100 to ~308; additional
~100 patients on ventilators
admitted to medicine units

divisions leadership

IM units’ expansion  Medicine beds expanded

from ~700 to ~ 1,100

Hospital mediiine division
leadership

Creating and
disseminating
unified Covid-19
treatment protocols

Departmental experts
created protocols for
treating Covid-19
disseminated to all
providers (e.g., steroid,
anti-coagulation, DKA,
proning, end of e

Led by the dvision of
Hospital Medicine with
participation of specialists
with expertise in subject
area of individual protocols

protocols, etc)

Inpatient eConsults  Converted the majority of  DOM director of faculty
inpatient consults to practice, DOM QI
eConsuits co-director, DOM director of

innovation, hospital
medicine leaership
Project led by DOM faculty

Tele-visits for Converted nearly all

outpatient outpatient visits to tele-visits practice leadership and
administration
Education: Educational activities (1) Grand Rounds.

Covid-19 training
and education

included: (1) Medicine
Grand Rounds series on
Covid-19 (via Zoom); (2)
Production of 5 video
lectures on treating
Covid-19 patients with
ARDS on avent;

organized by VG for faculty
affairs; speakers included
DOM faculty & outside
speakers; (2) Videos
lectures given by Pulmonary
&Gitical Care faculty

Research: Clinical ~ Within < 2 weeks of the first Pulmonary & CCM divisions,

Trials/Studies Covid-19 patient admitted 1D division, HM division, all
to Montefiore the DOM  deployed DOM physicians
began participating in (participated in recruiting
clinical trials. Altogether the patients)

DOM participated in 8
randomized ciinical trials: 3
Remdeshvir; 1 Sarilumab; 2
Leronlimab; 1 Convalescent
Plasma; 1 HCQ; and a CDC
sunveilance of HOW

Research: About 200 retrospective  Faculty from all DOM

Retrospective analyses of Montefiore divisions

analysis of Covid-19 data performed by

Montefiore DOM faculty

Covid-19 data

Innovation Implemented innovative  Facuity from all divisions

strategies to treat Covid-19
patients: (1) Cardiac
telemetry patch; (2) CGM
for Covid-19 inpatients; (3)
Cellavision autoanalyzer for
hematology: (4) IV lines and
CRRT tubing outside
patients’ rooms in ICU's (§)
Critical Care Command
Center to provide 24/7
expertise, remote
monitoring, and resource
allocation to critcaly il
patients across all
campuses (6) Portable
bedside monitors with
remote link to Critical Care
‘Command Center to turn
any hospital bed into a
temporary high intensity
monitored setting (7)
Intubation drapes and
boxes to minimize
aerosolization of respiratory
secretions during emergent
intubations (8) Proning
teams

Alumni volunteers  ~40 alumni physicians
volunteered to come to
Montefiore and help. Of

them 9 were deployed.

Deployment of alumni
efforts were led by VC for
faculty affairs

Donations Using social medial and our ~ Efforts to secure donations
Newsletter put out a call for  were led by the DOM senior
donations both monetary  administrator and her staff
and non-monetary (e.g.,

PPE, food, scrubs, pulse
oximeters, and more).

Community Launched a dynamic social ~ Efforts led by the DOM

outreach media campaign calling for  director of media and

submissions of notes,
photos, and videos from
children (and adults) in our
community supporting
Montefiore healthcare
heroes.

Launched a large campaign
dubbed #MontefioreProud
on social media and at
Montefiore.
#MontefioreProud T-shirts,
bumper magnets and
buttons were distributed
widely to HOW

communications

Improving morale Campaign led by DOM chair
and senior administrator

and their staff

Coordination

Every initiative or plan was
reviewed and discussed by
the MCT and coordinated
byit

1CU staffing by residents
and fellows was coordinated
with PD's and Division chiefs

Medicine unit staffing was
coordinated with PD's and
Division Chiefs

Al protocols were reviewed
by several experts and DOM
leadership before being
approved. Data supporting
protocols were included in
the protocol

Director of DOM faculty
practice coordinated all
involved in development
and implementation of
inpatient eConsults
Director of DOM faculty
practice coordinated the
efforts

(1) Grand Rounds were
coordinated by Chair, VG for
faculy affairs, and
administration; (2) Videos
production coordinated by
DOM director of media and
communications and
Einstein department of
communications

Trals vetted by VG for
research (MK) and chair of
Medicine (Y) and
coordinated among
Divisions and Pl's

Established a committee:
consisting of 10 division
chiefs to review all research
projects in the DOM to
achieve the following goals:
(1) have large and diverse
collaborative groups for
each project; (2) have
appropriate expertise for
each project; (3) have the
proper tools and study
design to achieve aims(4)
ensure no overlap or
duplication between
projects; (4) engage junior
faculty and trainees in
projects.

Activities coordinated by
meT

Efforts coordinated by MCT

Efforts coordinated by MCT

Efforts coordinated by MCT

Efforts coordinated by MCT

Communication Collaboration
All MCT decisions were
communicated to the entire
DOM through the Daily
Newsletter

AIMCT initiatives or plans
were in cooperation with
Montefiore Gommand
Center and with other
departments. Different MCT
members based on their
area of responsibilty in
charge of collaboration.
Deployment decisions were
communicated to DC and
program directors at DG
meetings held twice a week,
and directly to physicians
deployed

Deployment decisions were
communicated to division
chiefs, program directors

Deployments were in
cooperation with the Central
Deployment command
center of Montefiore and
other department chairs

Alied residents (from
non-Medicine departments)
were deployed in

and physicians deployed  cooperation with other
departments and Central
Deployment command
center.

Protocols are accessible via Collaboration with legal

an online portal, smart department to add

phone Application
(MedProtocols), and DOM
Covid-19 website;
Disseminated by text
messages to all providers, in
daily Newsletter, and
through a nightly conference
calls with all providers

Daily Newsletter and at DC
meetings

appropriate disclaimers;
cooperation with other
departments and
dissemination to all
departments participating in
the care of Covid-19
patients

Creating of eConsults
required collaboration with
the EPIC team and all other
departments since al
departments participated
DOM practice leadership
rolled out tele-vsits in
cooperation with Montefiore
FPG group, EPIC team and
other departments

Grand Rounds organized in
cooperation with other
departments (e.g.
Psychiatry, Family & Social
Medicine) to include their
experts as speakers;
coordinated to have
members of all departments
and Einstein researchers
attend the Zoom lectures

Daily Newsletter and at DG
meetings

Grand Rounds and videos
were communicated by
special announcements and
via Daily Newsletter

Communication about trials,
inclusion/exclusion criteria
disseminated via Daily
Newsletter and DOM
Covid-19 Website

Al linical trials performed in
cooperation with EPIC team
and other participating
departments (e.g. surgery)

Al projects were uploaded
to an online portal so they
an be viewed by all DOM
faculty, DC were updated at
our meetings on progress in
review and approval of
projects by the committee

Cooperated with other
departments on some
projects (e.g. department of
epidemiology and
population health).

Collaboration with
Montefiore Command
Center and EPIC team as
needed

Daily Newsletter

Daily Newsletter Cooperated with Montefiore
Command Center for
logistics, Care Management
Organization for
credentialing, EPIC team for
EPIC access

Collaboration with
department of finance for
establishing funds to hold
monetary donations, and
with procurement
department for donations of
supplies

Cooperated with Montefiore
marketing to expand
campaign and produce and
disseminate videos featuring
submissions received from
members of our community

Daily Newsletter and social
media

Daily Newsletter and social
media

Daily Newsletter and social
meda

Cooperated with Montefiore
marketing to produce and
disseminate marketing
materials and to promote
#MontefioreProud on

social media

*MCT, Medicine Covid-19 Taskforce; ICU, intensive care unit; DOM, department of medicine; ID, infectious diseases, HM, hospital medicine; PD, program director; HCW, healthcare
workers; DC, division chiefs; FPG, faculty practice group; Pl, principal investigator; HCQ, hydroxychloroquine; CGM, continuous glucose monitors; VC, vice chair.
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Category

Undeteoted hypertension (1 = 743)
SBP 140-159 or DBP 90-99
SBP > 160 or DBP > 100

Undetected diabetes (1 = 601)
Hbalc 6.5-7.4%
Hbalc 7.5-9.0%
Hbalc 9.1-11.0%
Hbalc >11.0%

Undetected COPD (n = 108)
PEF predicted 50-70%
PEF predicted <50%
Uncontrolied hypertension (1 = 605)
SBP 140-159 or DBP 90-99
SBP =160 or DBP =100
Uncontrolled diabetes (n = 506)
Hbaic 6.5-7.4%
Hbaic 7.5-9.0%
Hbaitc 9.1-11.0%
Hbatc >11.0%

Uncontrolled COPD (n = 59)

PEF predicted 50-70%
PEF predicted < 50%

Al participants
of subsample

138 (18.6)
111(14.9)
273.6)
95 (15.8)
67 (11.2)
223.7)
40.7)
2(03)
49 (45.4)
25(23.2)
24(22.2)
171(28.3)
73 (12.1)
98(16.2)
400 (79.1)
150 (29.6)
146 (28.9)
86(17.0)
18(3.6)
45 (76.3)
29(49.2)
16 (27.1)

Male

70(24.0)

36(14.7)

13 (36.1)

74(33.3)

170 (80.6)

15 (65.2)

Sex

Female

68(15.1)

59(16.7)

36(50.0)

97 (25.3)

230 (78.0)

30(833)

P-value®

0.002%

0.478

0.172

0.350

0.478

0111

Highest level of education attained

Primary ~ Secondary  University

75 (15.3)

62(16.3)

35 (46.7)

114 (27.5)

258 (80.9)

32(80.0)

51(23.6)

27 (14.5)

13 (433)

4929.7)

121 (76.1)

12 (70.6)

12(31.6)

6(17.7)

1(333)

8(30.8)

21(750)

1(60.0)

P-value®

0.004"

0.826

0.870

0.837

0416

0.503

2ChP test, *p < 0.05. SBR, systolic blood pressure in mmHg; DBR, diastolic blood pressure in mmHg; HbATe, glycated hemoglobin; PEF, peak expiratory flow; COPD, chronic obstructive

pulmonary disease. Subsamples for undetected hypertension, diabetes and COPD included all participants with & self-reported physi

n diagnosis or pathological findings for the given

disease (systolic blood pressure > 140 mmHg or diastolic blood pressure > 90 mmHg for hypertension; HbA1c > 6.5% for diabetes; PEF < 80% Predicted with breathlessness for 6
months or longer or cough for atleast 3 months for COPD). Subsamples for uncontrolled diseese included all participants with a self-reported physician diagnosis for the given disease.
The vertical red line indicates the limit of the odds ratio of one. *p < 0.05.
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Characteristics

Sex
Male
Female
Age (years)
<18
18-40
41-60
>60
Educational attainment
< Primary school
Middle school
High school
> University
Employment
Employed
Retired
Unemployed
Occupation
Management
Professional
Ofice clerical staff
Company sales and senvices
Self-employed
Industrial workers
Farming
Others
Marital status
Unmarried
Married
Widowed

Basic medical insurance for employees

Yes
No

Basic medical insurance for residents

Yes
No
Chronic disease
Yes
No
Self-rating on health
Poor
Good
Excellent

Number

(Person)

596
701

90

126
290
791

375
372
27
191

272
862
80

188
195
202
1238
55
171
80
101

63
1,028
103

614
682

661
635

699
541

216
456
265

Percentage
%)

46.0
54.0

6.9

9.7
240
61.0

31.0
308
22.4
158

22.4
7.0
6.6

16.9
17.5
18.1
1.0
4.9
163
72

9.1

53
86.1
86

474
526

51.0
49.0

56.4
436

233
49.2
275
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Study participants

Sex
Male
Female
Age (years)
<18
18-40
41-60
>60
Educational attainment
< Primary school
Middle school
High school
= University
Employment
Employed
Retired
Unemployed
Occupation
Management
Professional
Office clerical staff
Company sales and services
Self-employed
Industrial workers
Farming
Others
Marital status
Unmarried
Married
Widowed
Basic medical insurance for employees
Yes
No
Basic medical insurance for residents
Yes
No
Chronic disease
Yes
No
Self-rating on health
Poor
Good
Excellent

(%£SD)

8.05£3.78
8.34£3.72

3.41£276
7.37+4.23
8.16 £3.70
8.64 £ 3.50

7.79+3.23
8.93 £3.56
8.61+£3.81
8.34 £ 4.18

7.74 £ 4.19
8.68 4347
7.26 £3.33

8.96 £3.84
8.61+3.88
8524394
8.01£3.73
7.40 +3.08
8.51£3.44
7.30 £2.89
8.15+3.70

6.98+ 4.14
8.38 £3.72
8.03+3.48

9.07 £+ 3.60
7.45 + 367

7.39+3.63
9.07 +£3.63

917 £3.37
7.30£3.71

0.20£284
9.60 £ 3.12
8.85 +3.02

0.216

<0.001

0.015

<0.001

0.030

0.028

<0.001

<0.001

<0.001

0.023

Knowledge about contract arrangements

% Low % Medium
469 436
53.1 56.4
10.1 1.1
127 4.8
235 211
53.7 729
36.7 34.0
223 338
233 19.1
175 13.1
278 149
63.4 80.6
8.7 47
16.2 16.5
169 17.0
189 15.6
126 79
4.0 a7
129 195
89 9.4
9.6 9.4
83 26
82.4 87.6
9.2 9.7
38.1 48.3
61.9 51.7
60.3 51.3
39.7 48.7
429 66.7
57.1 343
202 259
43.4 48.0
36.4 26.1

% High

428
57.2

03

79
221
69.6

211
353
27.7
158

200
76.4
36

21.7
193
224
11.2
14
15.6
27
58

39
89.2
6.9

65.0
350

31.7
68.3

714
289

21.7
54.7
23.7

0.509

<0.001

<0.001

<0.001

<0.001

0.003

<0.001

<0.001

<0.001

0.010
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Sociodemographic factors Al

participants
(=977
Age, median (IQR) 60 (53-67)
Sex, frequency (%)
Male 402 (41.2)
Female 575(58.8)
Education, frequency (%)
Primary school or less 618 (63.9)
Secondary school 300(30.7)
University/College 59(6.0)
Work status, frequency (%)
Currently working 162 (16.6)
House person 467 (47.8)
Retired or disabled 314(32.1)
Unemployed 34(35)
Residence, frequency (%)
Rural 549 (56.2)
Urban 428 (43.8)
Municipality, frequency (%)
Drenas 96(9.8)
Fushe Kosova 109 (11.2)
Gjakova 72(7.4)
Gracanica 52(5.3)
Junik 21(22)
Lipjan 171(175)
Malisheva 77079
Mitrovica 81(8.3)
Obiiiq 70(7.2)
Rahovec 77(7.9)
Skenderaj 93(95)
Vushtri 58(5.9)
Ethnicity, frequency (%)
Albanian 890 (91.1)
Serbian 48(4.9)
Roma, Ashkali, Egyptian, Other 39(4.0)
Clinical measurements
Blood pressure (mmHg),
Systolic, median (IQR) 133 (123-146)
Diastolic, median (IQR) 86 (80-93)
HoA1c (%), median (QR) 65(6.7-7.7)
PEF (/min), median (IQR) 260 (187-350)
BMI, median (IQR) 303
(27.4-34.1)
Disease
Diagnosed hypertension, freq (%) 605 (61.9)
Diagnosed Diabetes, freq (%) 506 (51.8)
Diagnosed COPD, freq (%) 59(6.0)
Depressive symptoms score (median, IQR) 2(0-6)
Depressive symptoms severity (freq, %)
Normal (DASS depression score 0-9) 792 (81.1)
Mid (DASS depression score 10-13) 66(6.8)
Moderate (DASS depression score 14-20) 84/(86)
Severe (DASS depression score 21-27) 17(1.7)
Very severe (DASS depression score 28-42) 18(1.8)

1QR, Interquartile range; mmHg, millimeters of mercury; HbA1c, glycated hemoglobin;
PEF; Peak Expiratory Flow; BM, body mass index; COPD, chronic obstructive puimonary
disease; DASS, Depression Anxiety Stress Scale.
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Risk factor Al participants Sex Highest level of education attained

(=977
Male Female p-value Primary Secondary  University p-value
(n = 402) (n=575) (n=618) (n=300) (n=59)
Current smoker 201 (20.6) 110 (27.4) 91(15.8) <0001 106 (17.2) 77 (25.7) 18 (30.5) 0002'
Physical inactivity 687 (70.3) 260 (62.2) 437 (76.0) <0.001*2 482 (78.0) 165 (55.0) 40 (67.8) <0.001*2
Poor nutrtion 831 (85.1) 340 (84.6) 491 (85.4) 0.725° 537 (86.9) 246 (82.0) 48(81.4) 0.106*
Alcohol consumption 44 (4.5) 43(10.7) 10.2) <0.001%2 1423 26 (8.7) 4(6.8) <0.001*
Obesity 515 (52.7) 151 (37.6) 364 (63.9) <0001 381(61.7) 111(37.0 23(39.0) <0001
Lifestyle index ® <0001 <0.001%¢
0 16 (1.6) 13(32) 3(0.5) 2(0.3) 1@.7) 3(6.1)
1 155 (15.9) 81(202) 74.(12.9) 69(112) 77 @5.7) 9(15.9)
2 379 (38.8) 156 (38.8) 223(38.8) 240 (38.8) 115 (38.9) 24.(40.7)
3 348 (35.6) 112 (27.9) 236 (41.0) 259 (41.9) 72 (24.0) 17 (28.8)
4 74(7.6) 35(@8.7) 39(6.8) 46 (7.4) 23(7.7) 5(8.5)
5 5(05) 5(1.2) 0(0.0) 2009 2(0.7) 101.7)

aChi2 test. PLifesyle index is the sum of indicators for current smoker, physical inactivity, poor nutrition, alcohol consumption and obesity. ¢Kruskal-Wallis test. *p < 0.05.
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constant; CM, Chinese Medicine; WM, Western Medicine, ICWM, Integrated Chinese and
Western Medicine; ***p < 0.001; *'p < 0.01.
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Variables n = 547

Inequalities

Contextual factors
Experienced GBV
No

Yes

Healthcare proximity
Less than 5km
5t09km

10to 19km

20km and above
Social inequalities
Child support grant
No

Yes

Wealth index

Lower quintile
Middle quintie
Upper quintile
Pattern of behavior
Drink alcohol

No

Yes

Smoke cigarettes
No

Yes

Parental connectedness
Discuss sexual matter
No

Yes

Living arrangement
Not together

Living together
Family structure
Monogamous
Polygamous

Place of settlement
Umgudulu

Banana Gity

Quarry road

New Germany
Ethnicity

isizulu

Xhosa

Sesotho

Siswati

Overall

p (x2) = chi-square p-value.

Frequency

404
143

310
208
24

439
108

310
208
24

362
185

478
69

328
219

339
208

497
50

104
145
178
120

265
256
22

Percentage

73.86
26.14

56.67
38.03
4.39
091

80.26
19.74

56.67
38.03
4.39

66.18
33.82

87.39
12.61

59.96
40.04

61.97
38.03

90.86
9.14

19.01
26.51
3254
2194

48.45
46.62
4.02
091

STis
No Yes
P (x3) <0.001
90.59 9.41
5944 4056
P (x?) <0.001
91.94 806
6875 3125
83.33 16.67
6000 4000
P (x?) <0.001
95.44 4.56
29.63 7037
p (x?) <0.001
88.52 11.48
80.43 1957

76.90 24.10

P (x?) <001
85.64 14.36
76.22 23.78

P (x3) <0.001
85.36 14.64
6232 3768

p(x2) <005

85.06 14.94
7854 21.46

P (x3) <001
7906 2094
87.98 12.02

P (x3) <0.001
85.31 14.69
5400 4600

p (x?) <0.001

87.50 12.50
59.31 40.69
87.64 12.36

98.33 1.67
p(x?) =029
85.66 14.34
79.22 20.78

81.82 18.18
80.00 20.00
82.45 17.55

Adverse sexual and reproductive health outcomes

HIV
No Yes
p (x?) <0.001
95.79 9059
76.92 50.44
P (x?) <0.001
98.39 91.94
79.33 68.75
95.83 83.33
80.00 20.00
P (x?) <0.001
94.76 95.44
75.00 29.63
p (x?) <0.001
93.39 88.52
89.32 80.43
89.16 75.90
P (x?) <001
9337 85.64
85.95 76.22
P (x?) <0.001
9268 85.36
78.26 21.74
P (x2) <001
88.41 85.06
94.52 78.54
P(x?)=013
89.38 79.06
93.27 87.98
P (x?) <0.001
93.56 6.44
64.00 36.00
p (x?) <0.001
95.19 481
72.41 27.59
98.88 112
97.50 250
P (x?) <0.05
9434 5.66
87.06 1294
95.45 455
80.00 20.00
90.86 9.44

Unintended pregnancy

No Yes

P (x3) <0.001

9.41 95.79
4056 76.92
P (x?) <0.001
806 98.39
31.26 79.33
16.67 95.83
80.00 2000

P (x?) <0.001

456 94.76
70.37 75.00
P (x2) <0.001
11.48 93.39
1957 89.32
24.10 89.16
P (x?) <0.05
1436 9337
23.78 8595
P (x2) <0.001
14.64 9268
62.32 37.68
P (x?)=0.09
14.94 88.41
21.46 9452
p(x?) <001
2094 89.38
12.02 93.27
P (x2) <0.001
85.71 14.29
44.00 56.00
P (x?) <0.001
90.38 962
57.24 4276
87.64 12.36
9583 447
P (x2) <0.05
86.79 1321
76.86 2314
81.82 18.18
80.00 2000
81.90 18.10
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Variables n = 547 Adverse sexual and reproductive health outcomes

Inequalities sTis HIV Unintended pregnancy
Model | Model Il Model | Model Il Model | Model I
cOR [95% CI] aOR [95% CI] COR [95% CI] aOR [95% CI] COR [95% CI] aOR [95% CI]

Contextual factors

Experienced GBV
No 1 1 1 1 1 1

Yes 657" [4.10-1054]  2.26[0.85-6.02] 683" [367-12.72]  1.24[0.50-806] 639" [4.01-10.19]  2.58'[1.05-6.33)
Healthcare proximity

Less than 5km 1 1 1 1 1 1

510 9km 518" [3.13-857)  1.74[0.30-7.78]  15.90" [6.18-4091) 7.10'[1.20-30.06]  4.89"* [3.01-7.94)  1.66(0.41-6.76)
1010 19km 2.28(0.72-7.19) 106[0.14-7.85)  265(080-2366]  141[096-20.79]  0.91[0.20-4.10] 0.20(0.08-3.08]
20km and above 76°[1.21-4763] 439" [3.24-56.38] 15.25°(1.43-161.96) 26.92° [1.41-513.05 252 (027-2331]  6.85(0.41-114.61)

Social inequalities

Child support grant

No 1 1 1 1 1 1

Yes 49.76 54.45" 603" [3.20-11.04]  2.94" [1.34-6.42) 26,04 2439
(27.04-91.55) (25.01-118.51) [16.00-44.95) [12.22-48.67)

Wealth index

Lower quintile 1 1 1 1 1 1

Middle quintile 1.88°(1.00-823) 1.0 (0.49-2.94) 1.870.91-3.83) 1.06(0.42-2.60)  1.86°[1.00-8.17]  1.19(0.52-2.69]

Upper quintile 2.45'[124-482]  2.23(0.76-6.50] 1.90(0.76-4.78) 121(039-875] 232 [1.19-455)  2.28(0.85-6.09]

Pattern of behavior

Drink alcohol

No 1 1 1 1 1 1

186" [1.19-2.91)  1.01[039-259] 280" [1.28-4.14]  107°[0.49-234]  174'(1.12-271]  0.75(032-1.73)
Smoke cigarettes
No 1 1 1 1 1 1
Yes 352" [2.08-6.10]  2.07°[0.71-599]  3.51"** [1.80-6.85] 1.47 [0.60-3.57] 1.72[0.65-4.56]
Parental connectedness
Discuss sexual matter
No 1 1 1 1 1 1
Yes 042 [0.10-150]  0.18"[0.10-2.74]  044"[0.22-0.87)  0.40°(0.17-0.97)  0.45"[039-125]  0.08* [0.01-2.11]
Living arrangement
Not together 1 1 1 1 1 1
Living together 051 [031-084] 022" [0.09-057]  0.61(0.32-1.15) 063[0.26-152] 052" [0.32-085]  0.26"[0.11-0.59]
Family structure
Monogamous 1 1 1 1 1 1
Polygamous 495" [260-9.10]  153[051-450] 817" [4.14-16.13) 241 [1.02-560  7.63"* [4.14-14.00] 355" [134-9.42)
Place of settlement
Umgudulu 1 1 1 1 1 1
Banana City 480 [2.46-9.37) 599" [194-18.44) 754 [286-19.88)  8.32° [1.12-9.81]  7.02"" [3.38-1457] 591" [2.06-17.04]
Quarry road 099(0.47-205]  402[060-27.12]  0.22(0.04-1.18) 091 [0.09-8.96] 1.83[060-2.92]  8.47(0.58-20.78]
New Germany 0.12[0.03-054]  0.79[0.07-8.45] 051[0.12-2.18]  2.83(033-2392]  041[0.13-1.24] 337 [0.51-2232]
Ethnicity
isizulu 1 1 1 1 1 1
Xhosa 123(0.16-10.16)  1.26(0.58-2.75] 0.42(005-358) 202" [134-632  1.25(0.15-10.83] 197" (0.98-3.98]
Sesotho 358(0.41-8097]  852(073-1691]  2.1[024-18.45  135(0.14-1267]  383(044-33.11]  2.63[057-12.01]
Siswati 250[0.24-25.72]  058[0.00-144.94)  509(052-5000]  2.04[0.07-66.66]  3.28[0.32-32.48)  0.70[0.00-195.56]

'p < 0.05; *'p < 0.01; **'p < 0.001; 1, reference category; cOR, crude odds ratio; 2OR, adjusted odds ratio; ModelI, unadjusted logistic model; Model Il, adjusted logistic model of all
the selected inequalities; STis, sexually transmitted infections; HIV, human immunodeficiency virus.
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References Country

Main article: Fortin et al. (7) Canada
Related article:

Ngangue et al. (8)

Main article: Canada
Stewart et al. (9)

Related article:

Pariser et al. (10)

Main article: UK
Salisbury et al. (6)

Related article:

Salisbury et al. (11)

O'Toole et al. (12) Ireland
Kari et al. (13) Finland
Verdoorn et al. (14) Netherlands

Control group

Number of
patients

140

7

749

ul

126

314

Mean age, y

63.1

70.7

65.9

81.4

78"

Intervention group

Number of
patients

144

86

797

78

151

315

Mean age, y

60.8

61.9

71.0

81.0

80"

Methods
Intervention Primary
outcomes’
Pragmatic randomized  heiQ
controled trial SE-CD
Pragmatic randomized  heiQ
controlled trial SE-CD
Pragmatic randomized  EQ-5D-5L
controlled trial
Pragmatic randomized  EQ-5D-3L
controled trial EQ-VAS
Randomized controlled  SF-36
trial
Pragmatic randomized  EQ-5D-5L
controled trial EQ-VAS
No

health problems

Results of primary
outcomes

Neutral

Neutral

Neutral

Improvement in EQ-VAS
in those aged <65 years

Neutral

Improvement in EQ-VAS
and No. health problems

*Median age. theiQ, Health Education Impact Questionnaire; SE-CD, Self-Efficacy for Managing Chronic Diseases; EQ-5D, EuroQol-5Dimensions; EQ-VAS, EuroQol Visual Analog Scale; SF-36, 36-ltem Short-Form Health Survey.
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References

Fortin etal. (7)

Stewart et al. (9)

Salisbury et al. (6)

O'Toole et al. (12)

Kari et al. (15)

Verdoorn et al. (14)

Intervention

Multfaceted intervention including
nurse interview and, consultations
with other professionals and
individualized care plan.

Mulifaceted patient-centered
care including a nurse interview at
home, a team mesting, a care
plan and nurse follow-up

Two appointments with a nurse
and anamed responsible
physician, a medication review by
a pharmacist, and a collaborative
health plan with the patient
Professionally-led 6-week group
self-management support
program

At-home patient interviews, an
interprofessional team meetings
(nurse, pharmacist and genral
practitionner) to create a care plan

Glnical medication reviews
(CMRs) with the availabilty of all
clinical data and an extensive
patient interview

Change in care delivery

Professionals were added to
existing family medicine teams

Professionals were added and the
team meting was added

Replacing disease-focused reviews
of each health condition by a
comprehensive 3D multidiscipiinary
review

Introducing educational and
goal-setting components that
incluced participant interaction and
disoussion

To include in-depth clinical
medication and health reviews
‘which are not present within the
existing health system

A CMR review focused on personal
goals which is not offered to all
patients in usual care

Process goal

To enhance patient
self-management

To improve patient
engagement in their care
and to reduce emergency
room visits

To improve continuity,
coordination, and
efficiency of care

Self-management support
aimed to have a specific
focus on function and
issues relevant to
multimorbicity

To encourage patient
active role in collaborative
goal setting and empower
them to live well with
long-term conditions
Buiding on patients’
heath-related goals and
preferences

Target patients

3 or more chronic
conditions

3 or more chronic
conditions

Patients with at least 3
types of chronic
conditions

2 or more chronic
conditions

Multimorbid patients
with 7 or more
prescribed medicines

Community-fiving
multimorbid patients
with 7 or more
long-term medications

Setting

7 family medicine
groups (FMGs) in
Quebec, Canada

9 team-based
family practices
familiar with the
intervention in
Toronto, Ontario,
Canada

38 practices in
England and
Scotland

8 primary care
teams in Eastern
Ireland

Primary care
settings in Tornio,
Finland

35 community
pharmacies in the
Netherlands

Theoritical framework

Patient Gentered Cinical
Method (17), Chronic Care
Model (16), and
Self-management support
(18)

Patient Centered Clinical
Method (17), Chronic Care
Model (16), and
Self-management support
(18)

Patient Gentered Cinical
Method (17), and Chronic
Care Model (16)

Self-management support
(18)

People Gentered Care
Model (10), and Chronic
Care Model (16)

Patient Centered
Approach in Clinical
Medication Review (8)
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Survey  Response Sample  Boys

year  rate (%) size (%)
Aftica (n = 4)

Algeria 2011 930 995 483
Mauritius and Rodriques 2011 923 493 452
Namibia 2018 926 873 420
Swaziland 2013 95.4 523 380
Western pacific (n = 12)

Brunei 2014 975 553 438
Cambodia 2013 914 509 405
Cook Islands 2011 94.0 374 49.7
Fiji Islands 2010 91.9 778 432
Kirbati 2011 905 516 430
Malaysia 2012 95.7 4,945 506
Mongolia 2018 950 a7 503
Nauru 2011 87.7 213 488
Phiippines 2011 89.9 1,356 449
Solomon Islands 2011 81.9 569 503
Tonga 2010 955 1,030 437
Vietnam 2013 943 332 44.6
Southeast asia (n = 2)

Bangladesh 2014 833 1,359 347
Timor leste 2015 705 409 359
Eastern mediterranean (n = 10)

Afghanistan 2014 792 423 343
Egypt 2011 765 378 590
Iraq 2012 898 228 509
Kuwait 2015 85.9 468 4241
Morocco 2010 91.9 491 515
Occupied palestinian teriitory 2010 839 2,225 524
Oman 2015 85.4 264 413
Sudan 2012 89.8 254 a7
Syria 2010 914 855 430
United arab emirates 2010 875 287 397
America (n = 13)

Bahamas 2013 89.4 353 445
Barbados 2011 84.2 294 49.3
Belize 2011 87.2 355 439
Bolivia 2012 929 706 525
Chile 2013 89.7 87 50.6
€l salvador 2013 902 212 524
Guyana 2010 947 642 453
Honduras 2012 905 182 505
Jamaica 2010 94.9 517 50.7
Peru 2010 897 301 506
Saint kitts and nevis 2011 863 334 488
Trinidad and tobago 2011 825 564 54.4
Uruguay 2012 89.4 178 50.0

Data are proportion (95% confidence interval).
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Age group
12-13 years
14-15 years

2

P
Al
Africa
Western pacific
Southeast Asia
Eastern mediterranean
America

1

P
Boys
Africa
Western pacific
Southeast Asia
Easten mediterranean
America

2

P
Girls
Africa
Western pacific
Southeast Asia
Easten mediterranean
America

2

P
12-13 years
Africa
Western pacific
Southeast Asia
Eastern mediterranean
America

¥

P
14-15 years
Africa
Western pacific
Southeast Asia
Easten mediterranean
America

2

P

Obesity

89% (6.5-11.3%)

9.4% (6.8-12.1%)
83% (6.0-106%)
34.837
<0.001

10.4% (7.7-13.0%)
8.1% (5.7-10.5%)
68277
<0001

3.3% (1.4-5.2%)
9.3% (3.8-14.8%)
0.8% (0.4-1.1%)
9.3% (4.7-13.9%)
11.1% (7.2-15.1%)
278,054
<0.001

2.4% (~0.3-5.1%)
10.3% (4.4-16.3%)
05% (0.3-0.6%)
10.7% (6.0-15.8%)
11.2% (6.9-15.5%)
168.220
<0001

4.0% (2.6-5.4%)
8.3% (3.2-13.4%)
1.2% (0.2-2.2%)
7.9% (3.4-12.3%)
11.0% (6.9-15.1%)
126.151
<0001

5.1% (3.3-6.8%)
9.6% (4.1-15.2%)
2.1% (1.7-2.4%)
11.8% (6.5-18.29%)
12.9% (8.9-16.8%)
94.411
<0.001

2.5% (0.5-4.5%)
9.2% B.7-14.7%)
0.4% (0.2-0.6%)
7.8% (3.6-12.0%)
10.29% (6.0-14.4%)
188.054
<0.001

Overweight

25.1% (20.3-29.9%)

24.3% (19.4-29.2%)
25.9% (20.9-30.9%)
0.006
0.937

28.0% (23.1-32.8%)
23.8% (19.0-28.6%)
91.809
<0.001

14.3% (7.5-21.1%)
26.9% (15.2-38.6%)
6.1% (1.9-10.3%)
26.2% (18.1-34.4%)
28.9% (21.9-35.9%)
572.279
<0.001

10.5% (6.2-15.8%)
25.5% (14.5-36.5%)
6.5% (1.5-11.4%)
27.6% (18.9-36.2%)
27.7% (19.7-35.6%)
282.603
<0.001

17.5% (8.8-26.2%)
28:3% (15.7-41.0%)
5.6% (2.6-8.6%)
24.9% (16.9-32.9%)
30.2% (28.4-37.1%)
320.705
<0.001

17.1% (10.4-23.7%)
28.3% (18.0-38.7%)
8.0% (6.4-9.6%)
31.1% (21.4-40.8%)
31.6% (23.8-39.5%)
180.353
<0.001

12.99% (6.9-19.9%)
27.0% (15.1-39.0%)
5.6% (0.6-10.5%)
23.5% (15.8-31.1%)
27.3% (20.6-34.1%)
390.197
<0.001

Underweight

6.2% (4.4-8.0%)

7.4% (6.4-9.4%)
5.1% (3.3-6.8%)
96.301
<0.001

5.9% (4.1-7.7%)
6.3% (4.4-8.29)
19.240
<0001

8.6% (8.7-13.5%)
6.79% (2.4-11.1%)
17.29% (7.3-27.0%)
6.6% (4.3-8.8%)
3.0% (1.7-4.29%)
231.950
<0.001

12.1% (6.6-17.7%)
8.2% (3.1-13.3%)
17.5% (10.7-24.2%)
7.7% (5.6-9.8%)
3.4% (2.0-4.7%)
152.151
<0001

5.7% (1.5-10.0%)
5.3% (1.6-9.0%)
16.2% (2.7-29.6%)
5.5% (2.5-8.6%)
2.5% (1.3-3.8%)
117.875
<0001

8.5% (6.5-11.4%)
7.4% (3.0-11.8%)
17.3% (9.7-24.8%)
5.2% (3.4-7.0%)
2.6% (1.2-4.0%)
77.491
<0.001

9.0% (3.1-14.8%)
6.5% (2.0-10.9%)
17.1% (6.4-27.7%)
7.1% (4.6-9.5%)
3.1% (1.9-4.3%)
154,872
<0.001

Data are proportion (95% confidence interval).
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Income group Obesity Overweight Underweight
Al
Low income 1.9% (0.7-3.1%) 9.3% (2.9-15.7%) 11.5% (3.2-19.9%)
Lower middle income 5.3% (28-7.8%) 20.1% (13.8-26.4%) 6.8% (3.5-10.0%)
Upper middle income 5.3% (29-7.7%) 18.8% (13.7-23.9%) 7.4% (3.8-11.0%)
High income 17.4% (14.9-19.9%) 38.7% (32.0-45.4%) 3.5% (2.1-5.0%)
x2 669.760 696.021 125.137
P <0.001 <0.001 <0.001
Boys
Low income 2.9% (08-6.0%) 10.2% (3.5-16.8%) 11.6% (2.7-20.3%)
Lower middle income 5.2% (28-7.5%) 18.3% (12.3-24.2%) 7.9% (4.3-11.4%)
Upper middle income 5.5% (2.0-8.9%) 17.1% (10.7-28.4%) 9.7% (4.9-14.6%)
High income 18.9% (16.1-21.7%) 39.9% (33.2-46.4%) 4.6% (2.7-6.4%)
2 311.322 320579 66.835
P <0.001 <0.001 <0.001
Girls
Low income 0.7% (0.3-1.2%) 8.3% (1.3-15.2%) 11.8% (2.4-21.2%)
Lower middle income 5.3% (25-8.1%) 21.6% (14.7-28.5%) 5.7% (2.7-8.8%)
Upper middle income 5.2% (3.7-6.6%) 20.7% (15.5-25.9%) 5.2% (2.6-7.9%)
High income 16.1% (13.1-19.1%) 37.8% (30.3-45.3%) 2.6% (1.2-4.1%)
2 361.998 370617 68.989
P <0.001 <0.001 <0.001
12-13 years
Low income 1.8% (=1.0-4.5%) 11.4% (4.4-18.8%) 8.6% (2.4-14.7%)
Lower middle income 6.3% (3.7-8.9%) 22.6% (16.9-28.4%) 7.1% (3.7-10.5%)
Upper middle income 7.5% (4.4-10.6%) 21.6% (15.2-28.0%) 6.9% (3.2-10.5%)
High income 20.0% (16.7-23.3%) 42.8% (35.3-50.2%) 3.3% (18-4.7%)
%2 223,694 206.968 45.597
P <0.001 <0.001 <0.001
14-15 years
Low income 1.8% (0.2-3.4%) 8.7% (2.6-14.8%) 12.2% (3.1-21.3%)
Lower middle income 4.7% (2.3-7.1%) 19.0% (12.7-25.3%) 6.8% (3.5-10.1%)
Upper middle income 4.1% (2.0-6.2%) 17.1% (12.3-21.9%) 7.5% (3.6-11.4%)
High income 16.1% (12.9-19.3%) 36.9% (30.2-43.5%) 3.6% (2.1-5.2%)
x2 433.345 325.758 79.963
P <0.001 <0.001 <0.001

Data are proportion (95% confidence interval).
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Hazard ratios (95% CI)

Unadjusted Adjusted®
Mild/moderate Severe vs. no Severe vs. Mild/moderate Severe vs. no Severe vs.
vs. no COVID-19 covip-19 mild/moderate vs. no COVID-19 CovID-19 mild/moderate
COVID-19 COVID-19
Full cohort 081(0.59, 1.12) 3.61(2.93, 4.44) 4.43 (3,05, 6.44) 1.34(0.97,1.84) 250 (2.02,3.09) 1.87 (1.28, 2.74)
Under 65 080 (0.50, 1.28) 454 (3.22,6.39) 5.66(3.20, 10.0) 147 (0.74,1.88) 3.33(2.35,4.73) 283 (1.59, 5.04)
65 and Older 1.36(0.88, 2.09) 2.49(1.92,3.29) 1.84(1.12,3.02) 1,54 (0.99, 2.40) 217 (1.6, 2.84) 1.41 (084, 2.34)

*Models were adusted for age, race/ethnicity, sex, and the Charison Comorbidity Index. Models which were stratiied by age abovel/below 65 were further adjusted for age as a
continuous variable to adjust for the presence of residual confounding.





OPS/images/fmed-08-771313/crossmark.jpg
©

2

i

|





OPS/images/fmed-08-771313/fmed-08-771313-g001.gif
Obesiy Overweight Underweight

e ]
—_— &
e o
= ]
e i
&= i
—_— i
— g
= - I
= i
e i G
E. Ee—






OPS/images/fmed-08-771313/fmed-08-771313-g002.gif
Underweight (%)

H

200

s
=
gt O
o s
e Gy

it s e

Overweight (%)





OPS/images/fmed-08-778434/fmed-08-778434-t001.jpg
Outcome conditions

Cardiovascular diagnoses
Heart failure

Myocardial infarction

Stroke

Respiratory diagnoses
Peumonia

Acute respiratory distress syndrome
Hypoxemia

ICD-10/ICD-9 codes

21
150, 111.0, 113.0, 113.2
G486, 163, 169

J12,J13, 415, 416, J17, J18, J82, J84
J80, Jg6
R09.02
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No. (%) with data
All-cause deaths
Cardiovascular deaths
Respiratory deaths
Male

Non-Hispanic White
Non-Hispanic Black
Hispanic

Age

Under 65

65+

Charlson Comorbidity
Index score
0-1

23
4+

Total (n = 13,638)

2,686 (19.7%)
191 (1.4%)
181 (1.3%)
5,674 (41.6%)
8,706 (63.8%)
3,379 (24.7%)
764 (5.6%)

8,801 (64.5%)
4,837 (35.5%)
6,753 (49.5%)

2,856 (20.9%)
3,834 (28.1%)

Severe COVID-19

(n=178)

93 (52.2%)
11(6.2%)
13 (7.3%)

75 (42.1%)

86 (48.3%)

76 (42.7%)
5(28%)

81(45.5%)
97 (54.5%)
46 (25.8%)

48 (27.0%)
84 (47.2%)

Mild/Moderate
COVID-19 (n = 246)

39(15.9%)
1(0.04%)
2(0.8%)

87 (35.4%)

113 (45.9%)

80 (32.5%)

32(13.0%)

196 (79.7%)
50(203%)
181 (73.6%)

23 (0.3%)
42(17.1%)

No COVID-19 (n
=13,214)

2,554 (19.3%)
179 (1.4%)
166 (1.3%)

5512 (41.7%)

8,507 (64.4%)

3,203 (24.3%)
727 (5.5%)

8,524 (64.5%)
4,690 (35.5%)
6,526 (49.4%)

2,980 (22.6%)
3,708 (28.1%)
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Attributes Levels

1. Cost CNYA0 (865); CNY50 ($325); CNY 100 (3650)
2. Service package Basic package; Individualized package

3. Service delivery
4. Type of service

Outpatient visit; Telephone follow-up; Horne visit

Chinese Medicine (CM);
Western Medicine (WM);
Integrated Chinese and Western Mecicine (ICWM)

5. Accessibility of medicine Low; Medium; High
6. Level of healthcare team  Level-l; Level-Il; Level-lll

Description

Annual out-of-pocket expenses for contracted services incurred by an individual
resident

The basic package includes national basic public health services and health
management services;

The individualized package includes basic package and personalized paid services
for different groups of people

The ways of service provided by the contract medical team

The types of service provided by the contract medical team

The accessibility of medicine provided by the contract medical team.

Level-| refers to a core team composed of general practitioners or village doctors,
community nurses, and public health personnel;

Level-Ilis a horizontal combined team composed of the level-| team and specialists
(assistants) in primary health institutions;

Level-lllis a vertical combined team composed of level-Il team and experts from
secondary and above medical institutions.
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Residents (n = 2,159)

Variables

Female
Age, Mean£SD
Residence
Rural
Urban
Marital status
Couple
Single
Education

Primary school
and below

Junior school

Senior school
and above

Annual household

income (yuan)
<10,000
10,001~25,000
25,001~45,000
45,001~70,000
>70,000

Chronic conditions
Yes

No

Self-rated health

Good
Medium
Poor

n (%)

1,253 (68.04)
6306+ 10.76

1,432 (66.33)
727 (33.67)

1,800 (83.37)
359 (16.69)

1,138 (52.71)

666 (30.85)
355 (16.44)

572 (26.49)
491 (22.74)
390 (18.06)
337 (15.61)
369 (17.09)

1,727 (79.99)

432 (20.01)

1,230 (56.97)
31.08(31.08)
11.95 (11.95)

Healthcare providers (n = 729)

Variables

Female
Age, Mean£SD
Residence
Rural
Utban
Marital status
Couple
Single
Education (year)
<12

13~15
=16

Annual personal

income (yuan)
15,000
15,001~20,000
20,001~30,000
30,001~40,000
>40,000

Workplace

Community health
center

Community health
station

Township health
center

Village clinic
Professional itle
None
Junior

Intermediate and
above

Chronic conditions
Yes
No

n (%)

345 (47.33)
4278 £855

419 (57.48)
310 (42.52)

670 (91.91)
59 (8.09)

256 (35.12)

310 (42.52)
163 (22.36)

160 (21.95)
181 (17.97)
151 (20.71)
125 (17.15)
162 (22.22)

127 (17.42)

68 (9.33)

95 (13.09)

439 (60.22)

283 (38.82)
300 (42.39)
137 (18.79)

144 (19.75)
585 (80.25)
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Independent variables Model: any antibiotic prescription Model2: combined antibiotic prescription Model3: bacterial detected

OR  95%Cl P OR  95%Cl P OR  95%Cl P
Lower Upper Lower Upper Lower Upper

Sex (female as ref) 080 052 123 0.300 070 052 094 0017 078 058 105 0100
Age
<39 Ref. 0632 Ref. 0008 Ref. 0.191
40-53 126 067 235 0471 194 126 800 0.003 183 086 207 0200
54-64 101 052 193 0985 209 132 831 0.002 134 084 214 0214
265 142 069 2.94 0346 241 129 845 0.003 172 105 281 0081
Year (s) of education
0 Ref. 0215 Ref. 0812 Ref. 0382
1-5 088 049 157 0,669 105 072 151 0815 074 051 107 0106
68 1.02 051 205 0946 104 067 1.60 0.867 078 050 120 0253
29 056 028 1.12 0.102 086 053 1.39 0537 089 055 145 0646
Days since onset
<2 days Ref. 0.000 Ref. 0064 Ref. 0024
2-35 days 080 046 1.39 0.429 100 071 142 0991 143 099 205 0054
35-7 days 124 065 2.38 0518 103 071 151 0861 185 105 227 0027
>7 days 027 016 046 0.000 062 041 094 0.023 183 122 274 0004
Bacterlal detectec/antibiotic prescription 117 0.75  1.81 0.487 092 069 128 0590 119 077 184 0437
Diagnosis
Bronchitis/tracheitis 500 263 951 0.000 220 144 335 0.000 073 048 141 01436
Upper respiratory tract infection 304 175 527 0.000 146 096 221 0.079 071 047 107 0100
Pharyngitis 322 157 659 0,001 058 031 105 0073 050 028 088 0016
Common cold 1.09 055 2.16 0.799 035 0.47 071 0.004 064 086 115 0138
Peumonia/bronchopneumonia 428 140 1304 0011 181 093 352 0081 097 050 188 0981
Tonsilitis 463 148 14.46 0.008 297 147 600 0.002 096 047 198 0914

Constant 6.33 0.46 0.48
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Sex (female as ref)
Age

<39

40-53

54-64

=65

Year (s) of education

o

1-5

68

29

Days since onset

<2 days

2-35 days

35-7 days

>7 days

Blocked nose

Runny nose

Snotty nose

Dry cough

Cough with green sputum
Cough with white sputum
Dry/burning throat

Itchy throat

Sore throat

Breathing difculties
Headache

Weakness

Fever

Constant

OR

0.85

Ref.
1.49
1.49
1.66

Ref.
0.72
0.96
0.84

Ref.

141
251"
1.66
0.72
0.99
0.96
1.02
0.74
1.37
0.81

0.93
053"
194"
0.96
0.77
093
0.20

D1

95% C.I.

(0.60, 1.21)

Ref.

(0.86,2.58)
(0.92,3.00)

Ref.
(0.47,1.10)
(059, 1.57)
(0.48,1.45)

Ref.
(0.91,2.19)
(1.62,3.89)
(0.98,2.49)
(0.48,1.07)
(0.70, 1.41)
0.52,1.77)
(0.58,1.79)
(0.48,1.15)
(0.92,2.02)
(0.56,1.18)
(0.65,1.34)
(0.38,0.75)
(1.40,2.68)
(0.62,1.50)
(0.47,127)
(0.56,1.55)

OR

0.91

Ref.
1.20
1.53
0.76

Ref.
0.97
0.91
0.94

Ref.
0.68"
0.48*
0.27*
1.68*
1.67%
1.86*

1.46

1.07
0.83
0.87
0.87
1.40*
0.63"
1.48*

1.06
0.92
0.56

D2

95% C.I.

(0.67,1.28)

Ref.
(0.78,1.84)
(0.96,2.43)
(0.45, 1.30)

Ref.
(0.65, 1.45)
(057, 1.45)
(057, 1.57)

Ref.
(0.48,0.96)
(0.33,0.72)
0.47,0.42)
(1.22,2.32)
(1.15,2.15)
(1.07,3.28)
(0.98,2.31)
(0.74,1.55)
(0.59, 1.17)
0.63,1.22)
(0.62,1.28)
(1.04,1.88)
(0.46,0.87)
(1.08,2.12)
(0.69, 1.60)
(061, 1.40)

OR

1.63

Ref.
0.61
0.34*
0.20"

Ref.
220"
1.14
1.69

Ref.

1.11

0.61

1.38
0.37*
0.40"
0.31

1.00
0.39"
056"
1.39
0.85
1.33
0.85
0.68
0.50
0.71

0.28

D3

95% C.I.

(0.96,2.42)

Ref.
0:34,1.10)
0.17,0.72)
(0.08,0.48)

Ref.

(1.10,4.42)
(0.50, 2.60)
(0.73,3.92)

Ref.
(0.65,1.89)
031,1.19)
(0.75,2.56)
(0.20,0.68)
022,0.72)
(0.09,1.07)
(055, 1.81)
021,0.7)
(0.33,0.95)
(087, 2.21)
(0.50, 1.44)
(084,2.12)
051, 1.42)
(0:36,1.27)
(023,1.08)
(0.34,1.45)

OR

0.97

Ref.
172
1.30
231

Ref.
0.76
1.26
1.16

Ref.
0.87
0.70
0.36"
229"
1.90*
0.24
0.52
1.67
2.22°
0.87
1.83"
0.96
0.29*
1.19
1.02
0.63
0.04

D4

95% C.I.

(057, 1.65)

(0.83,3.60)
(057,2.93)
(0.99,5.38)

(0:38, 1.51)
(058,2.73)
(0.51,2.63)

(0.49, 1.56)
(0:37,1.35)
(0.15,0.86)
(1.37,3.83)
(1.17,3.11)
(0.03,1.82)
(047, 1.64)
(0.88,3.18)
(1.21, 4.08)
(0.49, 1.55)
(1.10,8.04)
(0.58, 1.59)
(0.16,0.54)
(0,63, 2.25)
(0.49,2.14)
(0.27, 1.44)

OR

133

115
3.41
285

119
091
0.63

1.86
1.10
1.83
0.41
0.45
124
/
1.88
155
1.11
127
0.77
1.66
021"
1.79
259
0.01

DS

95% C.I.

(0.65,2.70)

(0.30, 4.41)
(0.96, 12.06)
(0.74,11.02)

(0.56,2.59)
(0.31,2.65)
0.19,2.19)

(0.76, 4.58)
(0.40,3.01)
0.72,4.61)
(0.16,1.04)
(0.20,1.01)
(0.42,3.65)
/
(0.85,4.15)
(0.72,337)
(0.55,2.22)
(0.61,262)
(0.39, 1.50)
(0.87,3.11)
(0.06,0.78)
(0.7, 420)
(1.08,6.25)

D1, Bronchitis/tracheitis; D2, upper respiratory tract infection; D3, Pharyngitis; D4, Common cold: DS, Pneumonia/bronchopneumonia; D6, Tonsilitis; D7, Others.

OR

112

0.68
0.39
0.59

111
263
2.79

1.18
0.26
171
0.50
0.87
141
0.88
017"
0.21*
1.21
171
262"
0.74
0.69
1.03
1.28
0.04

D6

95% C.I.

(0.56,2.24)

(029, 1.69)
(011, 1.35)
(0.17,2.10)

(029, 4.29)
(0.71,9.77)
(0.71,10.92)

(0.55,2.53)
(0.06, 1.18)
(0.70, 4.19)
(021,1.18)
(039, 1.95)
(0.37,5.45)
(0.40, 1.96)
(0.05,057)
(0.08,052)
(059, 2.45)
(0.77,3.78)
(1.18,5.84)
(032, 1.74)
(028, 1.66)
(0.41,2.62)
(053, 3.08)

OR

1.02

074
0.70
1.28

1.00
0.93
0.70

121
209"
317"

1.09
0.73
0.98
0.88
2.49"

1.40

1.08
0.92

1.00

124

1.01

1.68

1.42
0.08

D7

95% C.l.

(0.69, 1.50)

(0.42,1.30)
(0.38,1.29)
(0.67,2.4)

(0.62,1.61)
(052, 1.65)
(0.37,1:34)

(0.72,2.04)
(1.25,352)
(1.89,5.39)
0.72,1.64)
(0.48,1.11)
(052, 1.87)
(0.4, 1.76)
(1.61,3.86)
(0.91,2.14)
0.72,161)
(0.60, 1.40)
(0.68, 1.45)
(0.86, 1.80)
(0.63,1.62)
(0.97,2.56)
(0.84,2.39)
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Year(s) of education
0

1-5

68

~8

Missing

Days since onset

<2 days

2-35 days

35-7 days

>7 days

Missing

Symptoms

Blocked nose

Runny nose

Snotty nose

Dry cough

Cough with green sputum
Cough with white sputum
Dry/burning throat

Itchy throat

Sore throat

Breathing dificulties
Headache

Weakness

Fever

Other symptoms
Diagnosis

Antibiotic use
Combined antibiotic use
Bacterial detected
Total

Male

89(16.3)
157 (28.8)
155 (28.4)
141 (259)
3(0.6)

163 (29.9)
155 (28.4)
118(21.7)
105 (19.3)
4(0.7)

118 (21.7)
140 (25.7)
25 (4.6)
59(10.8)
120 (22.0)
302 (55.4)
120 (22.0)
148 (27.2)
236 (43.9)
179 (32.8)
84 (15.4)
65(11.9)
77 (14.9)
98(18.0)

144 (26.4)
166 (30.5)
47 8.6)
488:8)
26(4.8)
22(4.0)
92 (16.9)
483 (88.6)
219 (40.2)
184 (33.8)
545 (51.0)

Sex

Female

187 (35.8)
149 (28.5)
74 (14.1)
109 (20.8)
4008

171 (82.7)
137 (26.2)
112 (21.4)
99 (18.9)
4008)

139 (26.6)
137 (26.2)
45 (8.6)
78 (14.9)
130 (24.9)
203 (42.6)
138 (26.4)
110 (21.0)
325 (62.1)
186 (35.6)
117 (22.4)
74(14.1)
69(13.2)
115 (22.0)

106 (20.3)
176 (33.7)
72 (13.8)
37(7.1)
23 (4.4)
24 (4.6)
85(16.3)
455 (87.0)
163 (31.2)
145 (27.7)
523 (49.0)

0.000

0.758

0.060
0.850
0.008
0.046
0273
0.000
0.096
0.019
0.000
0.349
0.004
0.281
0.656
0.101

0.018
0.264
0.008
0.296
0.771
0.657
0.783
0.417
0.002
0.033

=39

2(0.7)
32(11.8)
68(25.0)
167 (61.4)

3(1.1)

102 (37.5)
85(31.9)
50 (18.4)
33(12.1)
2(0.7)

95 (34.9)
62(22.8)
20(7.4)

45(16.5)
82(30.1)
92 (33.8)
70(25.7)
71(26.1)
182 (66.9)
59(21.7)
67 (24.6)
40 (14.7)
47(17.9)
45(16.5)

36(18.2)
98 (36.0)
51(18.8)

18(6.6)
4(15)
25(9.2)

40(14.7)

232 (85.3)
64(23.5)
64(23.5)

272(25.5)

40-53

53(18.7)
115 (40.5)
82 (289)
33(11.6)
1(0.4)

98(34.5)
84(206)
58(20.4)
43 (15.1)
104

72(25.4)
69(24.3)
20 (7.0)
43 (15.1)
70 (24.6)
120 (42.3)
79(27.8)
73259)
157 (65.3)
84 (29.6)
48 (16.9)
37 (13.0)
36 (12.7)
53(18.7)

62(21.8)
99(34.9)
40 (14.2)
25(88)
78
12 (4.2)
39(13.7)
255 (89.8)
107 (37.7)
81(285)
284 (26.6)

Age

54-64

101 (40.1)
72(28.6)
45(17.9)
33(13.1)
1(04)

65(25.8)
59 (23.4)
63(25.0)
62 (24.6)
3(12)

53(21.0)
63(25.0)
17 6.7)
28 (11.1)
61(24.2)
135 (53.6)
51(20.2)
54 (21.4)
121 48.0)
96 (37.7)
48 (19.0)
31(123)
30(11.9)
59 (23.4)

66 (26.2)
91(36.1)
17 (6.7)
16 (6.3)
19.(7.5)
4(1.6)
39(15.5)
219 (86.9)
102 (40.5)
81(32.1)
252 (23.6)

120 (46.2)

87 (33.5)

34 (13.1)
17 (65)
2(08)

69 (26.5)
64 (24.6)
50 (22.7)
66 (25.4)
2(08)

37 (14.2)
83(31.9)
13(6.0)
218.1)
37 (14.2)
178 (68.5)
58(22.3)
60 (23.1)
101(38.8)
127 (48.8)
38 (14.6)
31(11.9)
33 (12.7)
56 (21.5)

86 (33.1)
54(20.8)
114.2)
26 (10.0)
19(7.9)
5(1.9)
59 (22.7)
232(89.2)
109 (41.9)
103 (39.6)
260 (24.3)

0.000

0.000

0.000
0.080
0.698
0.014
0.000
0.000
0.169
0.547
0.000
0.000
0.021
0.783
0.249
0.208

0.000
0.000
0.000
0.346
0.000
0.000
0.022
0.343
0.000
0.001

D1, Bronchitis/tracheitis; D2, upper respiratory tract infection; D3, Pharyngitis; D4, Common cold; DS, Pneumonia/bronchopneumonia; D6, Tonsilitis; D7, Others.

Total

276 (26.0)
306 (28.8)
229 (21.6)
250 (23.6)

334 (31.5)
292 (27.5)
230 (21.7)
204 (19.2)

257 (24.1)
277 (25.9)
70 6.6)
137 (12.8)
250 (23.4)
525 (49.2)
258 (24.2)
258 (24.2)
561 (62.5)
365 (34.2)
201 (18.8)
139 (13.0)
146 (13.7)
213 (19.9)

250 (23.4)
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variables

Model 1

Reduce antibiotic prescriptions

Mi42
B(P)
Gender 0030 (0.538)
Age 0139 (0.014)
Education ~0.089 (0.348)
Working experience ~0.153 (0.006)
Department general praciitioner
Internist/pediatrician 0052 (0.284)
Surgeon 0.031 (0.464)
Gynecologist ~0.041 (0.410)
Chinese medical practitioner 0024 (0.569)
Work values
Intrinsic values
Extrinsic values
Reward values
Social values
Altruistic values
R? 0007

Boldface indicates statistical significance (P < 0.05);
3models M11, M21, M31 with controlled variables;

bmodels M21, M22, M32 with both controlled variables and work value dimensions.

M12>
B(P)

—0.043 (0.381)
0.098 (0.080)
—0.031(0.443)
~0.114(0.036)

0055 (0.198)
0,003 (0.950)
0016 (0.739)
0,008 (0.846)

—~0.080 (0.040)
—0.073 (0.061)
0.230 (<0.001)
0.033 (0.397)
0.120 (0.002)
0076

Model 2

Prescribe antibiotics to patients

Mm212
B(P)

-0.077 (0.121)
—0.012 (0.834)
~0.086 (0.392)
0013 (0819)

—0.014 (0.742)
0.084 (0.051)
0,055 (0.272)

—0.021(0.608)

0.003

M22°
B(P)

-0.085 (0.078)
~0.022 (0.683)
~0.055 (0.173)
0,048 (0.365)

~0.006 (0.881)
0.085 (0.040)
0,092 (0.055)

~0.002 (0.953)

~0.073 (0.045)
0,036 (0.348)
0112 0.004)

0.280 (<0.001)

0.150 (<0.001)

01417

Model 3

Overall behavioral intentions

M312
B (P)

~0.052 (0.295)
0051 (0.365)

~0.047 (0.260)
~0.057 (0.308)

0011 (0.808)
0083 (0.055)
0.028 (0.571)

~0.008 (0.856)

0.001

M32°
B(P)

~0.092 (0.055)
0.025(0.649)

~0.059 (0.139)
~0.100 (0.849)

0019 (0.651)
0,071 (0.082)
0,084 (0.074)
0,001 (0.973)

~0.098 (0.010)
0,001 (0.961)
0.194 (<0.001)
0.248 (<0.001)
0.180 (<0.001)
0.135
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Work values/Behavioral intentions

Work values

Intrinsic values

Independence in prescribing antibiotics

Being able to use of abilties

Extrinsic values

Hard to receive bacterial identifications

Hard to receive drug sensitivity tests

Bad work condition in primary care facilties
Reward values

Low correlation between career promotion and prescription behavior
Few opportunities for continuous leaming

A prestigious, highly valued work

Social values

Work for recognition

Work for trust

Work at requests of patients

Work after interacting with co-workers

Altruistic values

Contribution to patients

Help patients appropriately

No harm to patients

A responsible work

Behavioral intentions

Intentions to reduce antibiotic prescriptions

| expect to reduce antibiotic prescriptions to patients
1 want to reduce antibiotic prescriptions to patients
lintend to reduce antibiotic prescriptions to patients
Intentions to prescribe antibiotics to patients®
28D, Standard deviation;

br, Spearman rank correlation value;
°R, P < 0.05 indicates statistical significance;

Mean

3.26
3.46
3.24
3.69
4.41
4.59
4.45
4.19
31
243
2.83
4.09
2.08
1.62
1.38
270
263
322
337
3.24
3.20
3.06
201
1.70
1.66
1.65
1.80
232

sD?®

0.35
0.78
1.06
0.79
0.83
1.09
1.29
0.76
077
0.94
0.98
1.64
0.59
081
0.70
1.07
0.89
0.81
0.86
0.92
0.98
0.90
061
0.54
0.58
057
061
1.02

Cronbach’s alpha

0.60

0.68

0.58

0.67

0.92

0.90

NA

9intentions to prescribe antibiotics to patients, The average prescription was 3.98, with an average score of 2.32 in 5 categories.

091
0.75

0.60
0.67
0.80

0.60
055
0.70

0.70
071
0.63
0.62

0.86
0.89
0.86
0.90

0.91
0.90
0.92

pe

<0.001
<0.001

<0.001
<0.001
<0.001

<0.001
<0.001
<0.001

<0.001
<0.001
<0.001
<0.001

<0.001
<0.001
<0.001
<0.001

<0.001
<0.001
<0.001
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Characteristics

Age (years)
Gender

Male

Female

Facilty

Utban community health center
Rural township health center
Education

Associate degree and below
Bachelor degree

Master degree

Department

General practitioner
Internist/pediarician
Surgeon

Gynecologist

Chinese medical practitioner
Professional title

Junior doctor

Attending doctor

Associate senior doctor
Senior doctor

Working experience (years)

agD, Standard deviation.

Sampled visits

455
201

145
511

404
250

264
160
92
90
50

341
250
61

N (%)

69.36
30.64

22.10
77.90

61.59
38.11
0.30

40.24
24.39
14.02
1872
7.62

51.98
38.11
9.30
0.61

MeanSD?*

43.26 +10.41

16.66 + 11.06
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High vs. low
implementers

Initial mean level
difference

Pre-trend high
implementation

Pre-trend low
implementation
Pre-trend difference
Post-trend high
implementation
Post-trend low
implementation
Post-trend difference

Pre-post trend
difference

aAdjusted for No. of hospital beds per year and county.

Total
RR (95% CI)

0.961 (0.917, 1.006)

1.005 (1.001, 1.009)

1.001 (0.997, 1.005)

1.008 (0.999, 1.008)
0.998 (0,993, 1.002)

0.998 (0,993, 1.003)

1.000 (0.998, 1.008)
0.996 (0.989, 1.004)

Hospitalizations®

Chronic
RR (95% CI)

0.953 (0,897, 1.019)

1.001 (0.996, 1.006)

0.999 (0.994, 1.004)

1.004 (0.998, 1.010)
0.992 (0,988, 0.997)

0.991 (0,985, 0.997)

1.001 (0.995, 1.008)
0.997 (0.988, 1.006)

Acute
RR (95% CI)

0977 (0.938,1.017)

1.014(1.010, 1.019)

1.007 (1.004, 1.011)

1.001 (0.997, 1.005)
1009 (1.000, 1.018)

1.012(1.008, 1.018)

0.997 (0.987, 1.007)
0.996 (0.984, 1.006)

Total
RR (95% CI)

1.034 (0914, 1.170)

1.010(1.003, 1.016)

1.005 (0.996, 1.013)

1.005 (0.994, 1.016)
1.014 (1.011, 1.016)

1.013(0.999, 1.028)

1.000 (0.986, 1.015)
0995 (0.977,1.014)

Emergency visits

Chronic
RR (95% CI)

0.987 (0.865, 1.127)

1.004 (0.996, 1.012)

0.997 (0.988, 1.005)

1.008 (0.996, 1.019)
1005 (1.001, 1.000)

1.000(0.983, 1.017)

1.005 (0.987, 1.022)
0997 (0.976,1.018)

Acute
RR (95% CI)

1.183 (1.007, 1.273)

1.020 (1.014, 1.026)

1.020 (1.011, 1.029)

0.999 (0.088, 1.010)
1.026 (1.024, 1.028)

1.033 (1.020, 1.045)

0.993 (0.981, 1.006)
0.994(0.978, 1.011)
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Early vs. late

implementers
Total
RR (95% CI)

Initial mean level 0979 (0.946, 1.013)
difference

Pre-trend early 1.009 (1.008, 1.015)
implementation

Pre-trend late 1.003 (1.001, 1.006)
implementation

Pre-trend difference 1,006 (1.002, 1.009)
Post-trend early 0.998 (0.994, 1.002)
implementation

Post-trend late 0.993 (0.990, 0.997)
implementation

Post-trend difference  1.005 (0.999, 1.010)
Pre-post trend 0999 (0.993, 1.006)
difference

aAdjusted for No. of hospital beds per year and county.

Hospitalizations®

Chronic
RR (95% CI)

0.996 (0.951, 1.044)

1.004 (0.996, 1.011)

1.001 (0.997, 1.004)

1.008 (1.002, 1.011)
0.990 (0.986, 0.995)

0.985 (0.980, 0.990)

1.005 (0999, 1.011)
0.999 (0,991, 1.007)

Acute
RR (95% CI)

0935 (0.900, 0.962)

1,022 (1.013, 1.030)

1,009 (1.007, 1.012)

1,005 (1.001, 1.008)
1.014(1.008, 1.021)

1.009 (1005, 1.013)

1.005 (0.998, 1.018)
1.001(0.992, 1.009)

Total
RR (95% CI)

1.306 (1.208, 1.411)

1.010(1.008, 1.015)

1.016(1.010, 1.021)

0.994 (0.987, 1.002)
1.014(1.010, 1.018)

1.011(1.002, 1.020)

1.004 (0.994, 1.013)
1.009(0.997, 1.021)

Emergency visits

Chronic
RR (95% CI)

1.177 (1.080, 1.283)

1.009 (1.003, 1.015)

1.010(1.004, 1.016)

0.999 (0.991, 1.007)
1.004 (0.999. 1.010)

0.998 (0.988, 1.008)

1.006 (0.995, 1.018)
1.007 (0.998, 1.021)

Acute
RR (95% CI)

1.673 (1.454, 1.702)

1.012(1.008, 1.016)

1.027 (1.021, 1.034)

0.985 (0978, 0.992)
1.028 (1.024, 1.031)

1.029 (1.021, 1.037)

0.999 (0991, 1.007)
1.014 (1.008, 1.025)
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High vs. low Hospitalizations®
sustained presence
o f private providers

Total Chronic
RR (95% CI) RR (95% CI)

Initial mean level 1.081(1.042,1.120) 1088 (1.039, 1.139)
difference

Pre-trend H/H 1.010(1.005,1.015)  1.006 (>1.000, 1.013)
implementation

Pre-trend LL 1.005 (1.003, 1.007)  1.003 (>1.000, 1.00)
implementation

Pre-trend difference 1.006 (1.002,1.010)  1.008 (1.008, 1.012)
Post-trend H/H 1.008(1.005,1.011)  1.002 (0.998, 1.006)
implementation

Post-trend UL 0.994 (0.991,0997)  0.986 (0.981, 0.990)
implementation

Post-trend difference  1.014(1.010,1.019) 1017 (1.011,1.023)
Pre-post trend 1.008 (1.002,1.014)  1.009 (1.001, 1.017)
difference

aAdjusted for No. of hospital beds per year and county.

Acute
RR (95% CI)

1.062 (1.021, 1.105)

1.018 (1.013, 1.023)

1.009 (1.007, 1.012)

1.003 (0.999, 1.006)
1.021 (1.017, 1.024)

1.009 (1.006, 1.013)

1.011 (1.007, 1.016)
1.009 (1.008, 1.015)

Total
RR (95% CI)

1.413(1.315, 1.517)

1.002 (0.998, 1.006)

1.017 (1.011, 1.022)

0.985 (0.979, 0.992)
1.019(1.013, 1.026)

1.012(1.005, 1.018)

1.008 (0.998, 1.016)
1.022 (1.011, 1.034)

Emergency visits

Chronic
RR (95% CI)

1.232(1.136, 1.336)

1.002 (0.997, 1.007)

1.012(1.006, 1.018)

0.990 (0.983, 0.998)
1.012(1.003, 1.020)

1.000 (0.992, 1.008)

1.012(1.001, 1.024)
1.022 (1.008, 1.036)

Acute
RR (95% CI)

1.769 (1.631, 1.919)
1.001 (0.997, 1.006)
1.025 (1.019, 1.081)

0.977 (0.969, 0.984)
1.030 (1.025, 1.035)

1.029 (1.023, 1.035)

1.001 (0.993, 1.008)
1.024 (1.014, 1.035)
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County

Jsnkdping
Sédermanland
Dalama
Kronoberg
Uppsala

Viistra Gétaland
Vérmland
Norrbotten
Skéne
Géivleborg
Stockholm
Vasternorrand
Ostergdtiand
Viisterbotten
Blekinge
Halland
Véstmanland
Gotland
Jamtland

rebro
Kalmar
Total Sweden

@Year before implementation of the reform.
b Average across the years after implementation of the reform.

Number of health care providers

Before®

32
21
30
26
a1

157
35
33
125
a7
171
26
42
36
21
44
30
8
26
29
46
1095

“Higher than Swedish average.

After®

50
26
29
32
42
202
38
33
150
40
202
32
43
38
21
47
30
7
26
29
39
1163

% Private providers

Before®

6.3
95
0.0
15
24.4
255
1.4
3.0
272
189
49.1
23.1
143
111
333
432
533
250
154
138
413
285

After®

37.5
33.7
16.3
32.1
48.5
437
25.0
124
422
332
64.1
35.7
20.4
1741
39.2
486
583
272
17.0
13.7
319
414

Magnitude

High
High
High
High
High
High
High
Middle
Middle
Middle
Middle
Middle
Middle
Middle
Low
Low
Low
Low
Low
Low
Low
A

Time

Late
Late
Late
Early
Early
Early
Late
Late
Early
Late
Early
Late
Early
Late

Early
Early
Late
Late
Late
Late
NA

Classification

Sustained presence before/after*

Low/Low
Low/Low

Low/Low

Low/Low

Low/High
Low/High
Low/Low

Low/Low

Low/High
Low/Low

High/High
Low/Low

Low/Low

Low/Low

High/Low
High/High
High/High
Low/Low

Low/Low

Low/Low

High/Low
NA
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Sweden ACSC hospitalizations®
Total Chronic
RR (95% CI) RR (95% CI)

Pre-trend (2001-2009)
Post trend (2010-2016)

Pre-post trend
(2001-2009 vs.
2010-2016)

1.009 (1.003, 1.015)
0.999 (0.990, 1.009)
0.990 (0.985, 0.995)

1.004 (0.997, 1.011)
0.987 (0.977, 0.998)
0.983 (0,977, 0.989)

aAdjusted for No. of hospital beds per year and county.

Acute
RR (95% CI)

1.022 (1.015, 1.028)
1.025 (1.012, 1.087)
1.003 (0.997, 1.009)

ACSC emergency visits

Acute
RR (95% CI)

Chronic
RR (95% CI)

Total
RR (95% CI)

1.017 (1.014, 1.020)
1.029 (1.025, 1.032)
1.011(1.007, 1.015)

1.013(1.009, 1.017)
1.014(1.011, 1.018)
1.001(0.996, 1.007)

1.011 (1.006, 1.016)
1.004 (0.999, 1.009)
0.993 (0.986, 1.001)
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N

Age (median IQR))
Male (%)
Length of current stay (median [QR])
30-day readmission (%)
Number of chronic diseases (%)
Two
Three
Four
Five or more
Chronic diseases (%)
Alcohol misuse
Asthma
Atrial fibrilation
Gancer, lymphoma
Cancer, metastatic
Cancer, non-metastatic
Chronic kidney disease
Ghronic pain
Chronic pulmonary disease
Girhosis
Dementia
Depression
Diabetes
Epilepsy
Heart failure
Hepatitis B
Hypertension
Hypothyroidism
Inflammatory bowel disease
Initable bowel syndrome
Multiple sclerosis
Myocardial infarction
Parkinson’s disease
Peptic Ulcer Disease
Peripheral Vascular Disease
Psoriasis
Rheumatoid arthritis
Schizophrenia
Severe constipation
Stroke

Hong Kong

10,000

75 [64,82)
5,125(51.2)
4[2,9
1,084 (10.3)

6,727 (67.3)
25503 (25.0)
635(6.3)
135 (1.4)

176 (1.8)
3143.1)
1581 (15.3)
26(0.8)
200 (2.0)
285(2.8)
1,499 (15.0)
1,614 (16.1)
752 (7.5)
932(0.9)
237 (2.4)
211 2.1)
354 (3.5)
307 3.1)
4,945 (49.5)
166 (1.7)
7,432 (71.3)
235 (2.4)
8(0.1)
110.1)
140.1)
407 (4.1)
243 (2.4)
195(1.9)
3(00)
26(03)
177(1.8)
171 (1.7)
447 (4.5)
1,577 (15.8)

Zurich

10,000

7061, 78)
5756 (57.6)
718,13
1,185 (11.8)

5,461 (54.6)

2,865 (28.6)

1,471 (11.7)
503 (5.0)

650 (6.5)
220 (2.2)
654 (6.5)
195 (1.9)
768 (7.7)
481 (4.8)

1,721 (17.2)

2,764 (27.6)
827 8.9)

1,019 (10.2)
44 0.4)
172 (1.7)
409 (4.1)
943 (9.4)

2,925 (20.2)
496 65.0)

7,438 (74.4)
916 (9.2)
72(0.7)
15(0.1)
49(05)
894 8.9)
164 (1.6)
57(0.6)

1,044 (10.4)
65(0.6)
346 (3.5)
9309)
182 (1.8)

1,265 (12.6)

P-value®

<0.001
<0.001
<0.001
0.001
<0.001

<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

0.052

0.04
<0.001
0.05

0.046
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
0.556
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

2P-value indicates the statistical significance of chi-square test (or Fisher's exact test for
frequencies smaller than five) comparing socio-demographics and disease prevalence

between sites.
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Cluster

N
Age (median IGR])
Length of stay (median [IGR])
30-day readmission (%)
Male (%)
Chronic conditions (%)
Alcohol misuse
Asthma
Atrial fibrilation
Cancer, ymphoma
Cancer, metastatic
Cancer, non-metastatic
Chronic kidney disease
Chronic pain
Chronic pulmonary disease
Cirthosis
Dementia
Depression
Diabetes
Epllepsy
Heart failure
Hepatitis B
Hypertension
Hypothyroidism
Inflammatory bowel disease
Irftable bowel syndrome
Muliple sclerosis
Myocardial infarction
Parkinson's disease
Peptic ulcer disease
Peripheral vasoular disease
Psoriasis
Rheumatoid arthritis
Schizophrenia
Severe constipation
Stroke

H1 H2 H3 Ha H5 He H7 H8 Ho
1,869 1,837 1,306 1,080 994 804 755 723 652
81[76,86) 81[78,86) 82[78,87] 71[68,73 66[63,69] 62[59,64] 55[52,59 53[50,56] 80 (76,84)
52, 11] 4.9 51,9 31,6 412,10 3[2,7) 3[1,7) 3.7 114,28
123 121 14.7 103 6.6 9.6 6.6 47 83
50.4 408 412 52.1 63 6238 587 65.6 452
23 02 02 03 1.7 06 125 06 08
9.8 04 07 13 08 02 107 1 03
1.2 32 55.8 15 308 27 7.7 18 18.4
o1 03 o1 0.1 02 o1 07 04 08
48 0.4 05 0.4 1.9 5.7 3 0.1 05
93 1 1.1 12 1.2 12 48 04 06
123 6 612 69 92 20 42 03 02
6.4 338 8.1 272 32 289 5 231 18
156 57 07 04 207 3.4 12.7 04 17
347 38 4 1 59 11 93 08 12
1.4 07 08 43 1.7 1.6 128 24 08
28 05 08 2 02 06 148 0 0
13 36 1.1 05 1 06 04 0 09
24 42 06 08 34 1 13 22 18
184 784 31.2 874 35.9 765 229 67.8 206
1 14 36 07 1 1.1 49 08 17
596 825 727 842 659 705 393 833 83
59 03 11 07 14 02 86 07 1.7
0 0 0 0 04 0 05 0 0
02 o 0 0.1 04 0 0 0.1 02
0.1 0 0 0.1 0.1 0.4 09 0.1 0
09 04 145 08 1.9 14.1 44 22 05
8.6 08 11 03 43 0.4 0.4 o 0.2
49 04 1.1 26 1.3 1.7 25 03 06
0 0 o 0.1 0.1 0.1 0 ] 0
o1 01 0 05 03 0.4 07 07 03
1 31 06 0.1 15 0.1 9.8 0.1 0.2
0.4 1.9 03 49 08 02 73 08 03
131 1 15 08 6.7 25 73 0 241
46 2 44 75 393 1.4 38 354 2.8

*Bold font denotes the cluster in which the corresponding disease is most prevalent (compared with all other clusters). Underscore denotes the most prevalent three diseases within

each cluster.
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Cluster

N
Age (median [IQR])
Length of stay (median [IGR])
30-dlay readmission (%)
Male (%)
Chronic conditions (%)
Alcohol misuse
Asthma
Atrial fibrilation
Cancer, ymphoma
Cancer, metastatic
Cancer, non-metastatic
Chronic kidney disease
Chronic pain
Chronic pulmonary disease
Cirthosis
Dementia
Depression
Diabetes
Epilepsy
Heart failure
Hepatitis B
Hypertension
Hypothyroidism
Inflammatory bowel disease
Irrtable bowel syndrome
Multple sclerosis
Myocardial infarction
Parkinson's disease
Peptic ulcer disease
Peripheral vasoular disease
Psoriasis
Rheumatoid arthritis
Schizophrenia
Severe constipation
Stroke

z z2 z3 z4 z5 z6 z7 z8 29
4,019 1516 1,145 1,086 77 471 450 385 231
80[75,84 66[61,69 66[62,70] 58(53,63] 73[68,80] 52[49,54] 53149,57] 61[54,66] 56 (52,61)
8[3,14) 52,10 78,13 9(4, 18] 8[4,14) 718,13 8416 11[7,17) 51,9
11 116 155 16 10.6 11 9.1 7 95
516 716 675 508 363 703 50.7 673 883
23 146 25 12.2 25 11 164 7 3
18 33 14 2.1 15 28 69 03 09
76 21 20.2 15 6 1.9 1.1 1.6 3
17 06 13 74 15 15 22 0 0
7.7 16 16 35.6 238 0.6 22 1 )
36 158 17 35 49 0.4 04 03 0
19.1 34 53 2.7 103 253 36 42 186
352 9.4 502 16.8 244 49.7 7.4 16 26
10.1 29 36 6.4 67 19 46.9 03 04
1.3 10.1 1.7 19.8 35 3 33 241 1.7
04 08 03 08 0 19 1.4 03 09
06 38 02 66 04 2.1 1.4 03 0
86 05 14 08 36 06 02 05 0
26 18 34 9.1 456 53 68.7 29 26
292 511 26.7 7.4 229 54.8 14.7 19 143
54 11 11 183 2 17 4 23 26
81.1 81.3 787 46.4 717 779 489 86.2 749
4.2 14 33 17.7 50.1 25 87 52 17
05 06 09 13 08 04 13 1 0
04 01 0 03 03 0 14 0 0
02 04 1 08 0 02 31 03 0
87 119 62 13 15 57 1.1 16
33 01 06 05 2 04 04 0 04
04 08 04 08 08 02 02 1.6 0
128 26.2 5 19 43 36 0.4 1 09
04 14 05 05 07 15 1.4 0 04
41 3 16 8 1.7 15 38 26 0
03 07 06 a4 13 1.4 07 08 0
15 07 09 6.6 22 1.1 09 1.3 0.4
17.4 18 43 76 36 06 22 987 04

“Bold font denotes the cluster in which the corresponding disease is most prevalent (compared with all other clusters). Underscore denotes the most prevalent three diseases within

each cluster.





OPS/images/fmed-08-778434/crossmark.jpg
©

2

i

|





OPS/images/fmed-08-651925/fmed-08-651925-g004.gif
:






OPS/images/fmed-08-651925/fmed-08-651925-g005.gif





OPS/images/fmed-08-651925/fmed-08-651925-g006.gif
Hong Kong | Cluster 9
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Hong Kong | Cluster 3
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